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You can measure your “welcome rating” on ; , 
the basis of how many times you have to visit a 4 Ss 
customer to satisfactorily complete one service } . 
call. The /ess frequently you are called back, the 7 , ‘4 


more your good services are appreciated. Fewer : 

call-backs cut overhead ... build confidence... ri fy 
leave you more time for more satisfied customers 

Cutting call-backs is the most effective way of 


snowballing your profits. 


The RCA trade-mark makes your call doubly 
effective. First, because customers have con- 
fidence in products bearing the RCA trade- 
mark. Second, because experience has proven 
that the superior quality of RCA Receiving 
Tubes and Kinescopes is your best measure of 
protection against costly call-backs due to pre- 
mature tube failures. You can be sure that, with 


RCA Tubes, the job is well done. 


Helping you to safeguard your reputation is a 
vital, everyday service of RCA Tubes. And that 


protection is yours at no extra cost. 


Unlock the 
door to 
bigger profits 


Here’s your key to better business ... RCA’s 
dynamic Dealer Identification Program. Ask 
your RCA Tube Distributor for your copy 
of the colorful, 16-page booklet “A Magic 
Pass-Key to Customer Confidence.” It tells 
you how—for the first time—you can be- 
come a Registered Dealer .. . and get exfra 
sales benefits. 
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NOW...from D.T.I's MILLION DOLLAR TRAINING CENTER 
Learn to master 


» PELEVISION 


RADIO -ELECTRONICS 
by getting EVERYTHING YOU NEED! 


America’s amazing multi-billion dollar Television field now offers you a chance of @ 
lifetime to get started toward a grand job or your own business. With TV station limit 
now raised from over 100 to 2053, Television is headed for almost every community. 


Mail coupon today. See how you may prepare to cash in on the coming TY BOOM. 


Sane te Get ALL of your training 


: AT HOME)... including setting 
D.T.1.s up your own HOME LABORATORY 


great CHICAGO a nn ee 


plete, effective combinations of majer home training 


cids—including (1) well illustrated lessons, (2) the 
LABORATORIES f wonderful aid of HOME TRAINING MOVIES and (3) 
21 big shipments of electronic parts for setting up your 

own HOME LABORATORY. You work ever 400 con- 

pm - the Netion’s FINEST! |g struction and test procedures to get the practical expe- 


rience you need. This includes buliding and keeping a 
tat men Wy SR ante anos ha 
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can get all of your preparation in D.T.1.’s big, Hi’ ' eo ye rename mh ep am _* without the 
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tories. Loads of commercial equipment and 
ample, well qualified instructors help you 
get a thorough, practical preparation in the 


SHORTEST POSSIBLE TIME. Part time student nena hay ane one 
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way while in training. loinanae a a he Ku 
EMPLOYMENT SERVICE mos! useful test units 

As soon as you complete either the Chicago used in TV today. 
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grand Employment Service ready to help you  2f ee ee ae eetetnting 


start earning real money. Get full facts. Mail 
coupon today. 


MILITARY SERVICE: If subject to mil- 
itary service, the training informa- 
tion we have for you should prove 
very helpful. Mail coupon today. 
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movies at home te help you 
master important basic points 


: faster... easier. . . better! 
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Cable lasher appears to right of workman. As the cable and support- 
ing strand feed through, the machine rotates, binding them together 
with steel lashing wire. Meanwhile, a winch hauls the lashed cable 


into position. 


I risa job your telephone company faces every day. Thou- 
sands of miles of cable go up each year —all secured to steel 
strand running from pole to pole. The best way to secure 


cable is to lash it to the strand with a spiral binding of wire. 


One way to do this is to raise cable and strand sepa- 


rately, then lash them together by a rotating machine pulled 


along by workmen on the ground, This produces a strong, 


tight support for the cable. But each pole has to be climbed 
as many as four times. So Bell Laboratories engineers 


devised an easier way. 


Now, lashing can be done on the ground so that cable, 
strand and lashing wire may be pulled into position as a 
complete assembly. Usually workmen need make only two Bel | Te | e p h one 


trips up each pole. 


For telephone users, the new way means that cable can La b ord to ries 


be installed faster, while costs are kept down. It shows 

again how work at Bell Telephone Laboratories improves i % IMPROVING TELEPHONE SERVICE FOR 
AMERICA PROVIDES CAREERS FOR CREATIVE 
MEN IN MECHANICAL ENGINEERING 


each part of your telephone system. 
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hallicrafters (3) exc = 
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You'll have the best QRK 100 watts can give with Halli- pert, the American amateur radio operator, for 19 years. 


rafters HT20 transmitter —and you'll listen to more and 
~se ones you ll ' , UES oe Hallicratters equi ment is designed specifically tor the 


yperator — planned to meet his problems — planned 
to fit his pow ketbook. The measure of Hallicrafters suc- 


hear it better on a Hallicrafters receiver. You be the judge 


hear the difference 


like this—and more of it dollar-for-dollar in cess is in the reputation this group of experts extends to 
that has made Hallicrafters equipment this equipment. You can /ear the answer every night of 
7 


choice of the world 


A Ham's Dream! Model $X71— Com Model $-40B — Covers Broadcast Bar 
Revr. especially designed for top ham pet ) OO ke and three short-wave band 
Cemanc Dx le c raion a re 13 Mc. One r-t, two i-f stages 
NBFM r stag k« 5 Mc. 4 il bandspread tuning. Switches 

Mc in 5 bar emt omt natic limiter, code reception ar 
reg. | onversi , on tone contre CW | 
filter, 4-pos. selectivity, 1 ntrol. Built-in PM speaker. 115V, AA 
Sally 51] 1SV, / y $119.95 

ect. $224.50 


s most critical the year on the air— just listen! 


QRK—International “Q” Signal for-- 
“What is my readability?” 


TV! Suppressed 100 Watter— Model Chicago 24, Illinois Matched Speaker, Model R46—T} 


HT20 -Here’s the transmitt ve been perfect spe aker for SW. Includes tran 


waiting for! Continuous coverage from World’s Leading former of 500 600-ohm inj 7 


1 Mct ( ‘ | band switching, no impedance ohms. 10” cone. Black f 
m choses of 50 crystans Manufacturer of Precision ish. 15" x 1074" x 1076" deep. Only 
1 r-f compartment plus ; a oa $19.95 
o-axial line output filter Radio and Television 
”) dl suppression of all 


e 40 Mc ‘Only $449.50 
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Public Address 
Loudspeaker System 


setting new standards for 
VOICE PENETRATION 
AND MUSICASTING 


@ Greatly outperforms comparably sized 
reentrant horns 


@ Tremendous penetrating power and 
coverage at very low unit energy cost 

@ Exclusive E-V coaxial design and 
diffraction principle 

@ Peak-free response + 5 db te 10,000 cps 

@ Delivers 2'4 octaves more musical range 

@ Weather-proof, blast-proof, splash-proof 
Virtually indestructible 

Model 848 CDP. 25 watts. 16 ohms. 

List Price, $59.00 Net, $35.40 


COMPARE 
POLAR PATTERN 
Sound distribution 
of COP exceeds 120° 
at all frequencies up 
to 10,000 cps. 


COMPARE 
RESPONSE AND 


| is minimized 
| sign and engineering with the major 


| eliminated. 


EFFICIENCY 


Note extended high 
frequency range of 
COP. Response is 
smooth, peak-free 
+ 5 db to 10,000 cps. 


Write for Free 
Bulletin No. 197 


Sleche Voice 


410 CARROL ST. * BUCHANAN, MICHIGAN 
Export: 13 E. 40th St., New York 16, U.S. A. Cobles: Ariob 
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ELECTRONICS AND RELIABILITY 


E HAVE all heard a great deal in 
recent years about the importance 
of “reliability” in electronic equip- 
ment. All too often, though, this factor 
in new equipment de- 


emphasis being placed on _ im- 
mediate performance. This has re- 
sulted in unreliable equipment being 
placed in service. 

There are many different degrees of 
reliability to be considered. For ex- 
ample, there is seldom any danger to 
life and limb when the television set 
ceases to operate, or when a p.a. sys- 
tem quits. But when the navigation 
equipment on an _ intercontinental 
bomber fails, it can result in the loss 
of the plane and many lives. In the 
first case, the problem is an economic 
one—-we must build in as much re- 
liability as the customer is willing to 
pay for. In the second case, we must 
approach 100% reliability as closely 
as possible, regardless of cost. It is 
interesting to note that a flight of 30 
large bombers on a 15-hour mission 
involves about 1 million tube-hours of 


| operation! 


There are several possible ap- 
proaches to the problem of “reliabil- 
izing” electronic equipment. Any final 
design should incorporate all of these 
approaches, as well as any others 
which are available. 

Simplifying equipment will, 
eral, make it more reliable 
the fewer number of 
fewer soldered joints, 
dependence on “tried and true” tech- 
niques. Many times a piece of equip- 
ment is designed to do things which 
may be convenient but not necessary. 
The added complexity tends to de- 
crease reliability, requiring further 
protective equipment, or units to take 
over in case of failure. This results 
in greater complexity, calling for still 
more protective equipment, and so on. 
Every function of the equipment must 
be considered carefully, and if not 
necessary, such a function should be 
Extra frills and reliability 
are not compatible. 

Improving the reliability of individ- 
ual components is also a fertile ap- 
proach, Great strides have been made 
in this direction in recent years. Her- 
metic seals, improved insulation, new 
dielectric materials—all have been 
used to increase the life expectancy 
condensers, resistors, trans- 
and other components. Rug- 


in gen- 
because of 
components, 
and the greater 


formers, 


| gedizing has been applied to vacuum 


tubes with highly satisfactory results. 
However, the practice of over-rating 
components still exists. Thus, a 600 


volt condenser is used where a 200 
volt unit should do the job and a 2 
watt resistor is specified when the ac- 
tual dissipation never exceeds 4 watt. 
Components are designed to give opti- 
mum life when operated at or near 
their ratings and such over-rating is 
not necessary. In this connection, it 
should be noted that many failures in 
electronic equipment have been traced 
directly to misuse of components. 

The use of “failure prediction” tests 
or “marginal checking” has increased 
rapidly in recent years. Such 
can be used to predict the imminent 
failure of a tube or other component 
so it can be replaced before failure 
actually occurs. This method has been 
used to increase the reliability of com- 
plex equipment (such as electronic 
computers) by a large factor. 

Transistors can be used very ad- 
vantageously in “reliabilizing’’ equip- 
ment. Previous limitations of tempera- 
ture, frequency response, uniformity, 
and power handling capacity are 
rapidly being overcome. One manufac- 
turer has demonstrated a transistor 
operating satisfactorily at the tem- 
perature of boiling water; another has 
developed a tetrode junction transis- 
tor which will oscillate above 250 
mc.; another has developed techniques 
for air-cooling transistors so that dis- 
sipations of cne watt or more are per- 
missible; several manufacturers are 
mass-producing transistors with satis- 
factory uniformity. 

Improved reliability does not de- 
pend solely on the increased life and 
ruggedness of the transistor itself. 
Less power is required, resulting in 
less heat dissipation and lower operat- 
ing temperatures. Because of the low 
power requirements, the equipment 
can be operated on batteries, placing 
less dependence on external sources 
of power, plugs, and connectors. Lower 
voltages can be used, with less strain 
on insulation and other components 
such as condensers, resistors, etc. 

Too much emphasis cannot be 
placed on this concept of reliability, 
particularly with respect to military 
and industrial electronic equipment. 
Many people outside our field (and in- 
side, too!) feel that electronic equip- 
ment is essentially fragile and unre- 
liable and should be used only as a 
last resort. Overcoming this basic 
Philosophy will require a great deal 
of intensive engineering on the relia- 
bility problem. When electronic equip- 
ment has attained the reliability now 
achieved with mechanical equipment, 
we can truly say that our industry 
has reached maturity O.R. 
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KNIGHT PORTABLE RADIO KIT 
Build this powerful 3-way super- 
het portable for AC, DC or battery 
operation. Tunes 535-1650 kc 
broadcast band; has built-in an- 
tenna, PM speaker, printed audio 
circuit, ha ome carrying case. 
Easy to assemble from illustrated 
manual. High-quality kit includes 

and case (less bat- 


Famous Standard Coil printed 
circuit TV booster at less than 
half original price. Provides uni- 
form gain on all 12 VHF channelr. 
Easy to tune; use with indoor an- 
tenna in primary areas, with out- 
door antenna in near-fringe areas. 
Improves reception markedly. 
For 110-120 v., 60 cy. AC. Shpg. 
wt., 4 Ibs. 

97-233. While they last, 
Only. ... ; $9.95 


TRAV-ELECTRIC 
SENIOR 
CONVERTER 


Ultra-compact 
60 cycle converter for chan; 6 
volts DC to 110 volts AC. Conae- 
ity: 30 watts continuous, 40-45 
watts intermittent. Simply plugs 
into auto cigarette lighter. Per- 
mits mobile use of broadcast and 
SW radios, recorders, dictating 
machines, fluorescent lamps, etc. 
try! filtered. Only 214x2 44x3 44". 
3% Ibs. 


. .$10.63 


Build your own remote-control 
transmitter and receiver. Operates 
model airplanes, boats, autos, etc. 
Crystal-controlled transmitter for 
27.255 mec (requires easily ob- 
tained FCC operating permit). 
High-gain super-regenerative 
receiver. Easy to build. Complete 
with all parts, telescoping anten- 


$41.47 
$7.15 


ELECTRO-VOICE UNF CONVERTER 


New! Micrometer tuning for 
smooth, continuous reception of 
all UHF channels. Just connect 
to antenna input of any VHF TV 
set and plug in. Operates with all- 
channel antonna or separate VP F 
and UHF types. Single-knob, easy 
control. Uses VHF channels 5 or 
6 as IF. 300 ohms input and out- 
a imp. Complete with tubes. 

or 110-120 v., 60 cy. AC. 5 Ibs. 
98-097. Only $33.96 


TV CASTER BASE 


Easy to install 
under any TV con- 
sole—permits quick 
and easy rolling to 
any desired location. 
Rolls smoothly in 
any direction. Steel 
frame is adjustable 
to 30’ wide, 27" deep to fit prac- 
tically any console. No soul re- 
quired for installation. Shpg. wt., 
11% Ibs 


98-989. Only.. $5.95 


KNIGHT VT VOLT-OHM-MILLIAMMETER KIT 


in ALLIED’S latest 
Catalog & Supplement! 


FREE: SEND FOR BOTH 


KNIGHT SELF-CHARGING PORTABLE 


Deluxe superhet portable for AC, 
DC or battery operation. With 
battery “‘Rejuvenator”’ circuit 
which extends normal “B”’ bat- 
tery life 2 to 4 times! Covers full 
broadcast band; has tuned RF 
amp, loop antenna, AVC, 5" PM 
cates, Attractive carrying case, 
10 x 12% x 4%". Complete with 
tubes, less batteries. 9 
6K-718. Only 

80-652. Battery Kit 


($35.75 
$4.36 


JFD UNF-VHF 
ANTENNA 


Wonderfully efficient; uses con- 
ical element and reflector for VHF 
and “‘bow-tie” for UHF. Equipped 
with printed circuit antenna cou- 
pler for excellent signal transfer 
into single transmission line. Easy 
to install. (Less mast and 300- 
ohm twin line.) Shpg. wt., 6 lbs. 
98-368. Only $11.20 


FINNEY 400A 
UNF-VHF 
ANTENNA 


New! Dou- 
ble co- 
lateral 
UHF-VHF 
antenna 
featuring 
U 32 driven 
elements for high gain and direc- 
tivity, with superior signal-to- 
noise ratio. Superb for fringe-area 
reception—good for VHF up to 
150 miles or more. Rugged; corro- 
sion-proof; pro-cassnied. light- 
weight. Requires 10-ft. mast and 
300-ohm twinline. 14 Ibs. 
97-104. Only 


WELLER SOLDERING GUNS 
Squeeze the trigger—you're ready 
to solder in 5 seconds. Latest 
heavy-duty, instant-heat gun; 
with 2 spotlights that light up 
working area. Air-cooled trans- 
former. 3 Ibs. 

46-642. Single-heat, only 
46-641. Dual-heat, only 


.. $9.75 
giz 


PET Ve" DRILL VALUE 


Precision gear-ty chuck drill 
with pistol grip. Instant-release 
ie trigger switch built into 
grip. orced ventilation; runs cool. 
Speed: no-load, 1600 rpm; full- 
load, 900 rpm. Capacity: \4" in 
steel, 44" in hardwood. 6-ft. cord. 
For 110-120 v. AC or DC. 4 lbs. 
46-280. Only $17.21 


EQUIPTO “LITTLE GEM” CADINET 


New! Drawer cabinet for small 
2. Contains 4 drawers, with 
ividers for 48 compartments 
(dividers adjustable on 144" cen- 
ters). Each drawer 144" h, 11" w, 
11°d. Cabinet overall, 64% x 11 x 
11”. Olive green baked enamel 
finish. Shpg. wt., 20 Ibs. 
. Only $17.80 


—<—#r TAP-A-LIME 


New type electrical line outlet, 

powering as many as 8 separate 

appliances from any wall outlet. 
atic cased; 12" long, 1” square. 

With 6-ft. cord and plug. ted 

1000 watts. 14% Ibs. 

52-636. Only $1.47 


FREE — any 


Terrific Value! Response to 2.5 mc. Bridge-type cir- 
cuit; tog et aes 20 megs; AC, 1.5 
. 4%" meter. nges: p-to-p volts, 0-8-28- 
84-580-840-2800; AC rms & DC volts, 0-3-10-30-100- 
300-1000; DC ma.0-3-10-30-100-300-1000; res. 0-1000- 
10K-100K ohms & 0-1-10-1000 megs; cap., .005-.5, 
.05-5, .5-50, 5-500, 50-5000 mfd. With tubes, leads, 
case, instructions. For 110-120 v. DC or 60 cy. AC. 
83-120. Only i a $24.95 
83-121. Hi-V Probe; extends DC range to 30 KV $6.95 
83-122. Hi-FrequencyProbe forAC range to 200mc $5.95 


ALLIED RADIO CORP., Dept. 1-F-3 Catalog and 


833 W. Jackson Bivd., Chicage 7, Hil. Supplement 
(1) Send FREE ALLIED Catalog and Supplement 
(_] Enter order for 


enclosed. 
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To help you sell | | 


EVEN MORE 


of the easiest-to-sell Rotors 


Moving Display 


NOW customers in YOUR STORE will SEE 
and USE this ANIMATED and ILLUMINATED dis- 
play. to see for themselves the fast selling COR 
ROTOR! Colorful it's a silent salesman that 
does the job on its own! Be the first in your area 
with this new device and SELL EVEN MORE 
CDR ROTORS faster! After all it's easy 


when the display demonstrates the greatest 


rotor value on the market today! 


THE RA DIART CORPORATION 


CLEVELAND 13, OHIO 


CORNELL-DUBILIER 


SOUTH PLAINFIELD, NEW JERSEY 


RADIO & TELEVISION NEWS 


Get yourself on the beam 
to the BIG MONEY in 


RADIO AND TV 


The beginner’s course, Radio and Television Servic- 

ing with Training Equipment, is extremely thorough 

You get extra texts featuring experiments and job as- 

signments. You get equipment second to none. Matched 

parts for an excellent 5-tube superheterodyne receive! 

Your own professional-quality multitester. A complet 

single generator kit. High-grade servicemen’s tools 

“Rider’s Perpetual Trouble-Shooter’s Manual.” The 

nave the way to become an expert Radio or Tele- principles of Television including the most-up-to-dat 
vision service man. Study the bedrock theories and developments (VHF and Color TV, for example) 

principles. These are vitally important. Nothing can The second course quickly reviews the essentials then 

take their place—not even the most elaborate kits goes step by step into advanced phases of Radio and 

Listen to what radioman R. G. Hamlin of Bay City, Television, including modern methods of installation and 

Michigan, says, “There’s no royal road to learning. I am repair. Course contains valuable supplementary ma- 

convinced more than ever after examining the lessons of terial. For example, you get a special book giving char- 

friends who were lured by the alleged short-cut meth- acteristics of all tubes used in Radio and Television 

ods of competitors . . . ‘understandability’ and ‘remem- receivers 

berability’ are of utmost importance and I.C.S. lessons Learn by doing! That's the world-famous LC.S 

qualify on both counts.” method. Thoroughly practical. Completely modern 

L.C.S. offers you two new courses in radio and televi- Success proved. The coupon below brings you full de- 

sion servicing—one for beginners, the other for experi- tails—on Radio and Television Servicing or any of the 

enced amateurs more than 400 I1.C.S. Courses. Mark and mail it today! 


INTERNATIONAL CORRESPONDENCE SCHOOLS ICS 
BOX 2251-B SCRANTON 9, PENNA. 


Without cost or obligation, send me “HOW to SUCCEED” and the booklet about the course BEFORE which | have marked X: 


ART C2 Heating ciViIL, STRMSTURAL | College Preparatory OC) Stationary Steam Engineering 

© Commercial Art C) Steam Fitting ENGINEERING Mathematics 0 aeony Fireman 

C Magazine and Book 0 Air Conditioning CD Civil Engineering C) Commercial RADIO, TELEVISION, 
IMustrating D Electrician C) Structural Engineering C) Good English COMMUNICATIONS 

D2 Cartooning BUSINESS C) Surveying and Mapping MECHANICAL © General Radio 

©) Show Card and Sign Lettering ( Business Administration ©) Structural Drafting AND SHOP C) Radio Operation 

C) Fashion Ilustrating C) Certified Public Accountant () Highway Engineering }) Mechanical Engineering C) Radio Servicing—FM 
AUTOMOTIVE DC) Accounting C) Reading Blueprints OC Industrial Engineering C2) Television 

DC Automobile, Mechanic 0 Bookkeeping © Concrete Construction Industrial Supervision oO Electronics 

C) Auto-Elec. Technician DC Stenography and Typing C) Sanitary Engineering }) Foremanship C) Telephone Work 

© Auto Body Rebuilding © Secretarial DRAFTING C) Mechanical Drafting RAILROAD 
and Refinishing C) Federal Tax © Aifcraft Drafting C) Machine Design-Drafting (C2 Locomotive Engineer 

C) Diesel —Gas Engines 0 Business Correspondence () Architectural Drafting } Machine Shop Practice }) Diesel Locomotive 
AVIATION C) Personnel and Labor Relations () Electrical Drafting } Tool Design C) Air Brakes (©) Car Inspector 

C2 Aeronautical Engineering Jr. (© Advertising C) Mechanical Drafting © Industrial instrumentation © Railroad Administration 

CD Aircraft Engine Mechanic C) Retail Business Management (> Structural Drafting () Machine Shop Inspection TEXTILE 

© Airplane Drafting C) Managing Small Business C) Sheet Metal Drafting C) Reading Blueprints [) Textile Engineering 
BUILDING C2) Sales Management () Mine Surveying and Drafting () Toolmaking C} Cotton Manufacture 

DC Architecture © Salesmanship ELECTRICAL C) Gas —Electric Welding C) Rayon Manufacture 

C) Arch. Drafting DC Traffic Management © Electrical Engineering C) Heat Treatment—Metallurgy (| Woolen Manufacture 

C swilding Contractor CHEMISTRY © Electrician C) Sheet Metal Work C) Loom Fixing 

(C) Estimating © Chemical Engineering © Electrical Maintenance C) Sheet Metal Pattern Drafting () Finishing and Dyeing 

(©) Carpenter and Mill Work C) Chemistry OC) Electrical Drafting OC Retrigeration © Textile Designing 

© Carpenter Foreman (C) Analytical Chemistry OC Electric Power and Light WER 

DC Reading Blueprints C Petroleum—Nat'l Gas C Lineman C Combustion Engineering YEAR OF THE SIX 

©) House Planning © Pulp and Paper Making HIGH SCHOOL OC) Diesel —Electric 

OC) Plumbing () Plastics (© High School Subjects © Electric Light and Power MILLIONTH STUDENT 


Name Home Address__ 


City me  , AM. to . P.M. 


Special tuition rates to members of the Armed Forces. Canadian residents send 
coupon to International Correspondence Schools Canadian, Ltd., Montreal, Canada 


Occupation _ 
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140 Prizes for Service Dealers! 
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NY 


FOR YOU...#2500! 


Win it in cash! Tell in 50 words or less how you would 
spend $2,500 to increase your service business! 
139 other cash prizes. Total $7,125. 


HIS is a real big-money contest—and 
ABC-easy to enter! No figures to put 
down, no reports, no documents to attach. 
You win dollars simply by telling how to 
spend them wisely and profitably. You 
“Write your own ticket”! 

Contest is open to all TV-radio service 
dealers and their employees. Rules are easy: 
@ Between June 15 and August 31, secure 

an entry blank from your G-E tube dis- 
tributor. One blank with every purchase 
of 25 G-E receiving tubes or 1 G-E pic- 
ture tube. 

Tell in the space provided on the blank 
how you would spend $2,500 to increase 
service business. Would you buy new 
equipment... remodel your store... run 
a hard-hitting advertising campaign .. . 
or invest the money in some other way ? 
Fill out and mail as many entries as you 
choose. They must be postmarked not 
later than midnight, August 31, 1953. 


@ Winners will be selected on the basis of 
originality, business judgment, and clear 
thinking. An impartial board of judges 
will make the selections. 


First prize, $2,500 


10 prizes, each $50 
25 prizer, each £25 
100 prizes, each $15 


All prizes are cash! 
Use the helps G.£. makes available! 


If you're looking for ideas, they're waiting 
for you in G.E.’s new 12-page promotion 
catalog, ETR-589-A. Learn what you can 
obtain in identification and advertising aids 
of all types .. . business helps . . . service aids 

. technical manuals and publications. 

Get your copy from your G-E whe dis- 
tributor when you obtain your contest entry 
blank. Tube Department, General Electric 
Company, Schenectady 5, N. Y. 
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CANNON 


you can hear 
the difference 


P SERIES 


_— \ 
=u 
0; \ | ) XL SERIES 
F ft — pl” 


Ae 


In addition to the lines illustrated, the 
45E Test Point Jacks and connectors 
in the GB, U, and M14 series are avail- 
able through the 130 selected fran- 
chised distributors for Cannon Electric. 
Other electronic-electric distributors 
also sell certain items in the Cannon 
line, including XL, M1-4, and GB series 
connectors, and a variety of Cannon 
Write for the RJC 


and Audio Connector Bulletins 


Specialty Lights 


UA SERIES 


i ye 


© SERIES 


D SERIES 


K (TV) SERIES 


XK SERIES 


CANNON ELECTRIC 


Since 1915 
FACTORIES IN LOS ANGELES, TORONTO, NEW HAVEN 
Representatives in principal cities. Address inquir- 
ies to Cannon Electric Co., Dept. f -145, Los Angeles 
31, California 
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Spot Radio 


* Presenting latest information on the Radio Industry. 


By RADIO & TELEVISION NEWS' 
WASHINGTON EDITOR 


COLOR TV, the 
child of industry and 
whose committees have 
and re-investigated its 


perennial problem 
Congress, too 
investigated 
“delayed” full- 
found itself on Washing- 
ton's hottest griddle a few 
when members of the 

sizzling inquiry 
sons for the 


scale debut 
weeks ago 
House opened 
into the exact rea 
prolonged hibernation of 
and blues 

were 


the reds 
Three 
cause for 


erreens 
cited as the 
the latest outburst and hunt 
for information: A color TV test re- 
port, issued during the summer of ‘52, 
that performance 
available on an industry 
approved compatible scheme: the con 
tradictory M-90 ruling of NPA declar- 
ing that defense commitments made 
to halt any production of 
chassis (no quantity produc 
under way in any plant at 
the time); and particularly a lette! 
Senator Edwin C. Johnson to 
Senator Charles W 
that “powerful 
erately 


tactors 


disclosing Superior 


vas now 


it necessary 
disc-type 
tion was 


from 
Tobey Stating 
interests” were delib- 
delaying widespread use of 
Noting that “it is 


a little less than three years ago 


colorcasting 
since 
the Federal Communications Commis 
sion, the mandated 
to act adopted 
television, and 
and that it 
to the pub- 


arm of Congress 

in the public interest 
the standards for color 
stated that it was 
should be made available 
lic,” the Senator asked why, in view 
of this official verdict, there 
no color TV And he followed 
with four more direct 

“Is this delay in manufacturin 
deliberate? Are the 
standards adopted by the Commission 
what manner? 


here 


still was 
this 
query ques- 
tions 
color receivers 
unsound? If so, in 
Have new standards been developed? 
If so, why are they not 
the FCC?” 

It had been assumed that an imme- 
diate reply, in the form of a full-scaled 
inquiry, would be staged by a Senate 
committee. Instead, the House Inter- 
state Commerce Committee, chair- 
Charles A. Wolverton, 
raced onto the scene and declared that 
it would hold a public hearing on color 
TV to determine the 
repeated delays 
gressmen Carl 
Dolliver, Rep 
session shortly 


submitte d to 


maned by Rep 


basis for the 

Supported by Con- 
Inshaw and James I 
Wolverton began his 
after the Johnson let- 
ter appeared. Five of the industry's 
leading lights on colorcasting were 
summoned to Washington for a gruel- 


ing “Q and A”: Dr. E. W. Engstrom 
RCA lab headman; CBS Prexy Fran! 
Stanton; picture tube pioneer, Dr. Al- 
len B. Du Mont: Chromatic Lab Presi 
dent Richard Hodgson; and G-E 
tronics division general manage 
W. R. G. Baker, who is 
of the NTSC 

Appearing as the first 
Engstrom testified that 
believed that compatible 


s elec- 


iiso chi 


company 
color TV wa 
here and the Commission could legal 
ly approve such a system now He 
pointed out that the FCC and its staff 
have 
the extensive research and develop 
ment which has 
the system, not only by hi 
but by members of the 

would be wise, he felt, to 
commercial 
compatible color 
incompatible colorcasting too, 
so that the public could evaluate the 


been kept continually advised of 
1 


work been don on 
company 
NTSC It 

iuthorize 
broadeasts of not only 
now. but re- 


signals 


instate 


two techniques 

Declaring that RCA had invested 
substantial sums in the establishment 
ota pilot operation for tri 
production in Lancaste1 Di keng- 
strom noted that 
unit will have a 
ot 2000 tubes per 
can serve as the 
units in the 
facilities for large-sceals high-speed 
production 

Two colo! 


color tune 


this manufacturing 
productior capacit 
month, and 
for other 


establishment of 


colo1 
prototype 


factory 


transmitting stu 

said to be available for programmi: 
located at NBC headquarters 
in Radio City and another in a theate 
which 


for color 


One is 


has been completely converts 
work 
Debonair Frank 
Engstrom and frankly adn 
CBS support 
sion system which works well 


Stanton followed 
itted it 
would any color televi 
is pra¢ 
tical, and has a re asonable cost Such 
support would be forthcoming, even il 
the system were developed by a com 
petitor But, he added ‘I cannot tell 
whether we shall 
NTSC system simply 
do not know enough about it 
hence we must reserve judgment.’ 
And then, in a which 
rocked industry, he declared that 
“reluctantly but realistically,’ 
had no plans under present 
stances to broadcast or manufacture 
under the approved field-sequential 
system. Many factors were said to be 
responsible for this decision, particu- 
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support the 
be cause we 


and 
statement 


CBS 
circum- 


SERVICEMANS DIARY. ...by Ben Grim 
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TO-4 TEL-OHMIKE’ 


CAPACITOR-RESISTOR ANALYZER 


Nee oN ." : . ‘y . ‘*" 3 ; 
‘ty + hs! . NAVE; iy Sf, Here's a compact, reliable, and simple-to-use 
** ¢ 4% 4 f instrument designed for general laboratory use, 
‘ & » ‘ d 
™ , 


vet priced right for every TV and radio service 
technician. The New TO-4 is made for testing 
every Capacitor from the lowest to the highest 
capacitance units. Modern service shops find 
the New TO-4 a must with its instant push- 
button range selection, magic-eye bridge bal- 
ancing, direct meter readings of leakage current 
and insulation resistance, and the continuously 
adjustable test voltage for checking electrolyt- 

ics at exact rated voltage 
Three especially valuable new features of the 
1O-4 include, (1) provision of a special low 
Pa capacitance circuit for checking small ceramic 
[ and “gimmick” capacitors down to 1 mmf (in 
addition to a top Capacitance range of 2000 
mmf), (2) a simplified insulation resistance circuit with high 
reading of 20,000 megohms, (3) Safety-First! Automatic dis- 
charge of capacitors after test by releasing all push-buttons. 
See a demonstration of this sparkling new instrument at your 
distributors without delay. Or write for descriptive circular 
M-499 to Sprague Products . 50 
Company, 51 Marshall Street, ONLY 7 32 


North Adams, Massachusetts, 


WORLD'S LARGEST CAPACITOR MANUFACTURER 


SPRAGUE PRODUCTS COMPANY IS THE DISTRIBUTORS’ DIVISION OF SPRAGUE ELECTRIC COMPANY 
June, 1953 


IT’S 
HERE! 


IT’S THE 
BEST! 


MODEL 50-R 


FISHER 


FM-AM TUNER 


@ We haven't the space here to give you all the details on the new 
FISHER 50-R. However, we can tell you there is no other like it, anywhere, 
and at any price! FEATURES IN BRIEF: Armstrong system, dual limiters, two 
IF stages, cascode RF stage, full limiting even on only 1 microvolt signal. 
Sensitivity, 2 microvolts for 30 db of quieting. AFC on switch and adjustable 
for locality. Adjustable selectivity on AM. Separate AM and FM front ends, 
fully shock-mounted. Response uniform, 20 to 20,000 cycles. Distortion less 
than 0.04% for 1 volt output. Hum level more than 100 db below two volts 
output. Cathode follower output. Fully shielded; bottom cover, Aluminum 
chassis. 12 tubes plus tuning eye and rectifier. $159.50 


“She wery best lL” necsawe" 


FISHER “covatizer™ 


@ “Either of these two units is of the very best,” says High Fidelity Magazine 

of the FISHER 50-C Master Audio Control and 50-A Amplifier, The 50-C 

can be used with any amplifier. 

Intermodulation distortion is 

virtually unmeasurable. Com- 

plete phono equalization, loud- 

ness control, 5 inputs, 5 input we 

level controls, cathode follower * qe : + 

outputs. Self-powered. a. Se 2 a & 
Chassis, $89.50 ee 

With cabinet, $97.50 


FISTIL snrune 


@ THE FISHER Laboratory Standard Amplifier Model 50-A is, beyond a 
shadow of a doubt, the world’s finest all-triode amplifier—and yet moderately 
priced. FEATURES: High output— 
less than .3% harmonic distortion 
at 40 watts (.08% at 10 watts.) In- 
termodulation distortion below .8% 
at 40 watts. Uniform response with- 
in .1 db, 20-20,000 cycles; 1 db, 5 to 
100,000 cycles. Hum and noise more 
than 96 db below full output. Qual- 
ity components and veautiful work- 
manship throughout. $159.50 


Write for illustrated brochure 


FISHER RADIO CORPORATION 


39 EAST 47th STREET « NEW YORK 


larly the lack of industry support. “TI 
think we would be tilting at windmills 
to undertake now ... to try to pick 
up again where we were forced to 
leave off in October, 1951,” he added. 

His company had thought, Stanton 
went on, that the FCC decision would 
bring “. . an end to the conflicting 
claims (as the FCC black and white 
decision had done in '41) and to the 
public’s confusion and bewilderment 
which resulted from such claims. We 
had thought, and we had hoped, that 
our broadcasting and manufacturing 
efforts which cost us enormous en- 
ergies and millions of dollars would 
supply enough impetus and competi- 
tive incentive for other broadcasters 
and other manufacturers to begin to 
follow our lead.” 

But the sequential system has been 
“completely becalmed” for the last 
year and a half, Stanton said, and 
black and white sets have increased 
to almost 23,000,000. 

“I cannot minimize the problems 
which this creates,” the CBS prexy 
continued. “I do not think that the 
problem of incompatibility is neces- 
sarily fatal. But I do think that the 
problem ... has grown to such pro- 
portions that in combination with 
other factors, it becomes quixotic and 
economically foolish for us _ single- 
handedly at this time to resume a 
large-scale broadcasting and manu- 
facturing program.” 

The imminence of a compatible sys- 
tem was stressed as a key factor in 
arriving at such a decision. Explain- 
ing this situation, Stanton declared: 
“I think it would be wholly unrealistic 
for us to expect that no matter how 
vigorously or exhaustively we engaged 
in broadcasting or manufacturing 
under the field-sequential system, any 
other manufacturer would make sets 
under that system, or any substantial 
number of the public would buy such 
sets even if made, so long as there is 
the expectation that a new compatible 
system will momentarily be perfected 
and will be brought before the FCC.” 

To sprinkle the occasion with more 
confusion, NPA then announced that 
at long last it had decided to revoke 
its M-90 rule, making it possible for 
set makers to produce sets designed 
to receive sequential signais, that no 
one was broadcasting. Commenting on 
the revocation, Acting NPA Adminis- 
trator H. B. McCoy pointed out that 
since June ‘52, manufacturers have 
been allowed to produce color TV 
sets under certain conditions, but no 
applications for such permission had 
been received. 

“M-90 was invoked originally in No- 
vember °'51 to conserve both materials 
and engineering manpower for the 
nation’s defense effort,’"”’ McCoy de- 
clared. “With the easing of the ma- 
terials situation in mid-’52, we amend- 
ed the order to permit the manufac- 
ture of color TV sets by companies 
whose defense contracts were on 
schedule or by companies having no 
defense contracts who could show such 

(Continued on page 143) 
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NO OTHER UHF ANTENNA 
COMBINES ALL 


] Extra DAI Sharp 
high channel vertical 
gain reception —_and horizontal 
directivity 


~~ 


FF 
= 


S= CORNER REFLECTOR 


Not I. ..Not 2 tut all 3 combined 
for amazing picture clarity 


NOTHING .. . absolutely nothing compares with 
List $14.50 Walsco’s Corner Reflector. It’s the only UHF 
antenna that offers a 3-way combination that 
COMPARISON CHART produces sharper, clearer TV pictures. Truly a 
masterpiece in precision electronic engineering. 


WALSCO A Model to Fit Every Installation 


Walter L. Schott Co. 
3225 Exposition Place 
Los Angeles 18, California 


Overseas Representative: Ad Auriema, Inc.,89 Broad St.,New York 4, New York 
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QUINCY 2 


WALTHAM 


uy! 
Nth, 
WALTHAM 


QUINCY /1 


WITH THIS NEW PLANT... 


QUINCY #3 


the resources 


DEVOTED EXCLUSIVELY TO ELECTRON TUBES 


consist of © more than 1,000,000 sq. ft. of manufacturing area 
© more than 10,000 skilled tube craftsmen 


© hacked by 30 years of tube engineering, development and production experience 


Raytheon’s newest plant at Quincy, Massachusetts 
is expressly designed to economically manufacture 24 inch and larget 
Raytheon Picture Tubes. It will employ the very last word in 
modern engineering and manufacturing techniques. It will be 
devoted exclusively to the making of tubes worthy of the 
Raytheon reputation for quality and dependability. 
With Raytheon Radio and Television Tubes 
you are Right... for Sound and Sight. 


RAYTHEON MANUFACTURING COMPANY 


RAYTHEON MAKES ALL THESE: 
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ADVANCE! Raise your earning power -learn 


RADIO-TELEVISION-ELECTRONICS 


by SHOP-METHOD 


HOME TRAINING rT 


GOOD JOBS AWAIT THE 
TRAINED RADIO-TV TECHNICIAN 


There is a place for you in the great Radio-Television- 
Electronics industry when you are trained as National 
Schools will train you at home! 

Trained technicians are in growing demand at good pay 
—in manufacturing, broadcasting, television, communica- 
tions, radar, research laboratories, home Radio-TV service, 
and other branches of the field. National Schools Master 
Shop-Method Home Training, with newly added lessons 
and equipment, trains you in your spare time, right in 
your own home, for these fascinating opportunities. 
OUR METHOD IS PROVED BY THE SUCCESS OF 
NATIONAL SCHOOLS TRAINED MEN, ALL OVER 
THE WORLD, SINCE 1905. 


EARN WHILE YOU LEARN 


Many National students pay for all or part of their train- 
ing with spare time earnings. We'll show you how you can 
do the same! Early in your training, you receive “Spare- 


time Work” Lessons which will enable you to earn extra 
money servicing neighbors’ and friends’ Radio and Tele- 
vision receivers, appliances, etc. 


Signal Generator 


National Schools Training is All-Embracing 
National Schools prepares you for your choice of many 
job opportunities. Thousands of home, portable, and auto 
radios are being sold daily—more than ever before. Tele- 
vision is sweeping the country, too. Co-axial cables are 
now bringing Television to more cities, towns, and farms 
every day! National Schools’ complete training program 
qualifies you in all fields. Read this partial list of opportu- 
nities for trained technicians: 

Business of Your Own « Broadcasting 

Radio Manufacturing, Sales, Service « Telecasting 

Television Manufacturing, Sales, Service 

Laboratories: Installation, Maintenance of Electronic Equipment 

Electrolysis, Call Systems 

Garages: Auto Radio Sales, Service 

Sound Systems and Telephone Companies, Engineering Firms 

Theatre Sound Systems, Police Radio 

And scores of other good jobs in many related fields. 


TELEVISION TRAINING 
You get a complete 
series of up-to-the- 
minute lessons cov- 
ering all phases of re- 
pairing, servicing and 
construction. The same 
lesson texts used by resi- 
dent students in our 
modern and complete Television broadcast studios, lab- 
oratories and classrooms! 
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You also 
receive this 
Multitester 


~ Superheterodyne Receiver 


LEARN BY DOING 
You receive and keep all the 
FREE! RADIO-TV BOOK modern equipment shown 
AND SAMPLE LESSON! above, including tubes and 
Send today for valuable, professional qual- 
National Schools’ new, ity Multitester. No extra 
illustrated Book of Oppor- charges. 
turity in Radio-Television- 
Electronics, and an actual 
Sample Lesson. No cost— 
no obligation. Use the 
coupon now—we'll 
answer by return 
airmail. 


APPROVED FOR 
VETERANS 
AND 
NON-VETERANS 


Check coupon below 


Both 

Resident and 
Home Study 
Courses Offered! 


NATIONAL SCHOOLS 


LOS ANGELES 37, CALIFORNIA + ESTABLISHED 1905 © 
IN CANADA: 193 E. HASTINGS STREET, VANCOUVER, B.C. 


FIND OUT NOW —MAIL COUPON TODAY! 


NATIONAL SCHOOLS, Dept. RH-63 
4000 South Figueroa Street 

Los Angeles 37, California 

Send FREE Radio-TV Electronics book and FREE sam- 
ple lesson. I understand no salesman will call on me. 


Mail in envelope 
or paste on 
postal card 


NAME 
ADDRESS 


CITY ZONE STATE 
Check here if released from service less than 4 years ago 
Check here if interested in Resident Schoo! Training 


AGE 


ae an din es en ws a wa av as Ws ans a es a 
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Now... One Name...One Source... 
for Top Quality TV Hardware! 


ONLY TELCO STAND-OFFS 


HAVE 6 DISTINCT ADVANTAGES 


TELCO means Television Hardware... 
hundreds of finest quality items needed 
for TV installation. Here's everything 
you need in antenna mounts; also every 
type of antenna, both UHF and VHF 
and more real value for your money 
than ever before. Ask your parts 
distributor about TELCO .. . he’s 


got these money-saving products. 


TELCO No. 8642 
UNIVERSAL UHF LIGHTNING ARRESTOR 
This one arrestor fits all twin leads 
mounts anywhere. UL approved 
Hi-dielectric bakelite. All hardware 
included List $1.25 


OVER 135 MILLION TELCO STAND-OFFS NOW IN USE 


@ Finest Polyethylene Insert 

@ Smooth, Rounded Bracket Slots . . . Never Cut Strap 
@ 29 Telco Stand-Off Styles Available . 
@ The Strongest Stand-Offs Ever Made 


WRITE TODAY for your free copy, new TELCO Catalog TELCO UHF WISHBONE BUTTERFLY ANTENNA 


TELEVISION HARDWARE MFG. CO - ee design ond ange sonngeion 
ested and proved best in actual UHF areas. 
904 TAYLOR AVENUE ROCKFORD, ILLINOIS = 
Highly directional. Rugged aluminum 
Division OF GENERAL CEMENT MANUFACTURING CO. 


construction, low wind resistance 
No. 8965 Telco Wishbone Butterfly Antenna, 
Single Bay with Tie Bar. List $7.75 
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SYLV4N A’ WOLIN & ASSOCIATES 


In capacitors, your best bet. 


your best buy, is 


} PYRAMID 


PYRAMID ELECTRIC COMPANY 
NORTH BERGEN, NEW JERSEY 


ZZ 


Write for free literature 


VEE DX 
wa yY , 
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. IN DESIGN 
finest 


IN CONSTRUCTION oo 


IN PERFORMANCE 


PREDICTION 


THE VEE-D-X ROTATOR WILL SOON BE 
THE NATION'S BEST SELLER! 


Seeing is Believing ! 

Study this cutaway view. See for 
yourself why it is truly the finest 
of all rotators. 


THE MAGNIFICENT DECORATOR 
STYLED CONTROL CONSOLE 


Here is the perfect companion to the finest of 
all rotators. The unique fingertip-action control 
operates with a convenient downward pressure 
that completely eliminates any need to hold 
console to prevent its sliding. It is engineered 
for instantaneous clockwise and counterclockwise 
action. Its easy-to-read dial gives both compass 
and numerical points. Available in two popular 
colors: Heather Green for light colored cabinets, 
Cordovan Mahogany for dark. 
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This forecast is not given lightly — nor do we expect it to be accepted 
lightly. It is backed by sound business reasoning and the awareness that 
VEE-D-X engineering, in collaboration with other world famous manu 
facturers, have jointly produced the finest of all rotators. It is so far in 
advance of anything on the market that a comparison with existing ro 
tators will only serve to substantiate these (not lightly given) claims 


Many months of research, planning and testing were spent on the VEE 


D-X Rotator. Its many exclusive 


and precision incorporated features 


assure pin-point accuracy and complete dependability under all weather 


conditions 


The VEE-D-X Rotator is precision made for precision per- 


formance — designed to provide TV reception at its very best. 


VEE-D-X OFFERS YOU RIGHT NOW ALL THE FEATURES 
YOU'VE DREAMED OF IN A FINE ROTATOR 


PRECISION-BUILT—The VEE-D-X Antenna 
Rotator is built with the same precision 
Nothing 


has been spared in quality .construction 


with which it was engineered 


to provide the utmost in dependability 
and long trouble-free operation 

ADVANCED STYLING — Streamlined case 
design — better looking, less wind resist 


ance 


FINEST GEARING OF ANY ROTATOR — 

Compact, Efficient. The self 
contained, flanged spur gear train of the 
VEE-D-X Rotator puts it in a class by 
itself. Flanged reinforced gear teeth can 


Unique 


not be stripped. Designed and developed 
in cooperation with world famous small 
gear specialists. It provides most depend 
able performance under all conditions. 


BALANCED MOUNTING — In-line (axial) 
mounting. Relieves strain on mast and 
guy wires. Equalized load distribution— 
no cumbersome offset—improved rooftop 
appearance, 


WEATHER-RESISTANT FINISH—Entire unit is 
completely finished with new weather 
resistant Luster-On #15 that meets rigid 
Army Signal Corps specifications. Stays 
bright—will not corrode. 


FINEST MAST CLAMPS OF ANY ROTATOR — 
The positive three jaw chuck-type mast 
clamp is a VEE-D-X feature that pro- 
vides simplest installation and the larg- 
est clamping surface of any rotator. 


POSITIVE MAST ALIGNMENT — Is assured 
with built-in, self-centering mast guides 
both top and bottom. 


FAST, EASY LINE CONNECTIONS—Accom- 
modate four wire line. Exclusive snap-in 
cover, slides into place—no screws to 
drop when installing. 


FULL 365 DEGREE TRAVERSE — Eliminates 
necessity of reversing rotation at critical 
points at end of normal 360 degree tra 


verse 


POSITIVE ANTENNA BRAKE—No over trav 
el, assures pin-point accuracy the m« 


ment control actuator is released 


EXTREMELY POWERFUL — Will support a 
load of over 200 pounds—thereby elim 
inating any need for the extra expense 
of an auxiliary thrust bearing. 

GUYED AT TOP— Three guy ring lugs are 
cast as an integral part of the case for 
maximum strength. Spaced 120 degrees 
apart—permits three or four wire guying 
DECORATOR STYLED CONTROL CONSOLE 
Smaller, more compact, more beautiful 
than any other. Unique control actuator 
Dial gives both compass and numerical 
reference points. Plastic case in choice 
of beautiful decorator colors — Heather 
Green or Cordovan Mahogany 
ACCURATE COMPASS INDICATION AT ALL 
TIMES — No screw driver adjustment re- 
quired to compensate for voltage fluctu 
ation 

FACTORY TESTED AND GUARANTEED—E very 
Rotator and Control Console is thor- 
oughly tested electrically and mechan 
ically and fully guaranteed, 


Write For Literature ! 


Et 
LaPointe Electronics Inc. 

Rockville, Connecticut 

Mail copies of Rotator literature 
Name 


Street 


City Zone State 
sees SS eS eS eS eS eS eS eS eS eS eS ee eee eee ee 


ise eee eee eee eee 


~~ 
— 


sound trucks + parades 


“a + resorts » busses 


outdoor meetings 


ECONOMICAL 
MOBILE 


AMPLIFIERS 
by 


MODEL E-25MP 


Newcomb mobile amplifiers are corefully built for 
the rugged conditions of mobile use and to de- 
liver consistently the top quality performance you 
expect from any Newcomb amplifier. Dollar for 
dollar they give you more good service, more 
convenient operational features and more all 
around, long-time satisfaction. 

MODEL E-25MP delivers 25 watts from either 6 volt 
battery or 117 A.C. It has a standby switch, sep- 
arate power and phono switches and inputs for 2 
mikes and 1 phono. Heavy duty plugs. 2000 volt 
hermetically sealed buffer condenser. Phase cor- 
rection capacitator for phono motor. 

MODEL E-25M is the same amplifier without phono 
top. 

MODEL E-10M is a rugged, low cost, 10 watt unit 
also for either battery or A.C. power. Has standby 
switch, inputs for 1 mike, 1 phono. Special mount- 


ing simplifies installation and removal. 


Sead far full 
/ ton 


today! 


E-10M 


Tr 


NEWCOMB 


AUDIO PRODUCTS CO. 


Dept. F, 6824 Lexington Ave., Hollywood 38, Calif. 
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| 
| 


HENRY F. ARGENTO has been appointed 
vice-president and general 
of Raytheon Televi- 
sion and Radio Cor- 
poration, Chicago 
subsidiary of Ray- 
theon Manufactur- 
ing Co. 

He has been with 
the company 
1932 and has 
recently served as 
assistant vice-president 
manager of the 
division. He 
arch eng 
quency 


manager 


since 
most 


assistant 
tube 


and 
company’s power 
entered 
ineer at 
Laboratory in 


business as a 
the Radio Fre- 
Boonton, N. J. 
and a year later joined Ray- 
where he engaged in test work 
in the receiving tube division at New- 
ton, Massachusetts 
* > + 


rese 


| ALLEN B. DU MONT LABORATORIES, 


INC. has opened a new 
manufacture of cathode-ray instru- 
ments for industrial and defense use. 
It is located at 760 Bloomfield Avenue 
in the Allwood section of Clifton, New 
Jersey . ... GENERAL INSTRUMENT 
CORPORATION has acquired a fourth 
plant in its current 
gram. The new 


plant for the 


expansion pro- 
facility is located in 
Danielson, Conn. and will be used for 
assembly work U.S. WIRE & CABLE 
CORP. has moved into a modern plant 
at Progress Avenue and Monroe Street 
in Union, N. J. The new plant will per- 
mit the firm to triple its production of 
all types of wire for radio, television, 
and electronics THE POLARAD 
ELECTRONICS CORP. has acquired 20,- 
000 square feet of manufacturing 
space in a newly constructed building 
at 2 Franklin Ave., Brooklyn, N. Y 
Research and development activities 
as Well as production line facilities can 
be accommodated at the new location 

PIONEER ELECTRONICS CORP. of 
Santa Monica is building a new plant 
for the manufacture of pic- 
ture tubes. The new factory will have 
30,000 square feet of enclosed space 
and 20,000 square feet of paved ground 
for parking, loading, and potential ex- 
pansion ALPRODCO, INC. of Dub- 
lin, Georgia has announced plans for 
the construction of a new building. The 
new structure will have 10,000 square 
feet of floor space... EMERSON 
RADIO AND PHONOGRAPH CORPORA- 
TION has taken title to the ten-story 
building located at 524 West 23rd 
Street, New York City. It will be used 
as administrative and engineering 
headquarters for the radio and televi- 
sion firm RADIO CITY PRODUCTS 
CoO. has leased a 2% acre tract of land 
at Easton, Pa. and will erect a new 
one-story manufacturing plant to ad- 


television 


join their present production center 
An additional 13,000 square feet of 
production area will thus be available 

. WESTINGHOUSE ELECTRIC CORP. 
has dedicated two new tube plants, in 
Elmira and Bath, New York. The El- 
mira plant produces TV picture tubes 
power tubes for transmitters and elec- 
tronic devices, and x-ray tubes. The 
Bath plant is making some 60 types 
of small receiving tubes ROHN 
MANUFACTURING CO., and 
tower maker new 
mailing address 116 Limestone, 
Bellevue, Peoria, Illinois. 

. ~ * 
HARRY C. CRAWFORD has been elected 
president of Radiart 
placing L. K. Wild- 
berg in the post. 

Mr. Crawford has 
been associated 
with Cornell-Dubi- 
lier and Radiart for 
the past eight years 
works manager 
well as comp- 
troller and assistant 
treasurer for both the affiliated firms. 

3efore joining C-D and subsidi- 
ary he was an industrial engineer with 
Douglas Aircraft and spent five years 
as vice-president and sales manager 
of International Piston Ring Co., 
joining that firm from Thompson 
Products where he_ served twenty 
years business manager of the 
automotive parts replacement divi- 
sion. He will make his headquarters 
in Cleveland. 


tower 


accessory has a 


Corporation, re- 


as 


as 


its 


as 


* * « 


CAMPBELL RUTLEDGE, JR. has been 
named to the newly-created post of 
assistant general manager of the elec- 
trical products division of Corning 
Glass Works, and FORREST E. BEHM, 
JR. is the new manager of the divi- 
sion's Pressware Plant which produces 
television bulbs JOHN F. QUIRK 
has assumed the duties of director of 
purchases for the five outlets of Fed- 
erated Purchaser, Inc. General 
Precision Laboratory, Inc. has ap- 
pointed NATHANIEL M. MARSHALL 
manager of television equipment sales 
He has been with the firm since 1950 
C. KENNETH HERSEY is the new 
sales manager of the downtown sound 
department of Hudson Radio & Tele- 
vision Corp. of New York City. He will 
make his headquarters at 212 Fulton 
Street THOMPSON H. MITCHELL 
has been elected president of RCA 
Communications, Inc., succeeding H. C. 
INGLES who retired recently 
JEROME M. HOLLANDER, formerly asso- 
ciated with Allen B. Du Mont Labora- 
tories, Inc., has been appointed senior 
engineer of Radio City Products Com- 
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Leonard C. Lane, B.S., M.A, 
ident of Radio-Television 
ming Association. Exec. 
Pierce School of Radio ond 
Television. 


¢ GIVE YOU 


MOR E EQUIPMENT 


TO TRAIN YOU BETTER 


Set up your own home laboratory with the 
15 BIG TV-Radio kits we send you. You 
bulld AND KEEP your own complete BIG 
SCREEN TV RECEIVER, Super-Het Radio 
Receiver, R.F. Signal Generator, Combina- 
tion Voltmeter -Ammeter-Ohmmeter, C-W 
Telephone Receiver, AC-DC Power Supply. 
Everything is furnished complete, including 
all tubes, plus big TV picture 


GET MORE! Jagat won 5 \N 


PICTURE 


LEARN MORE THOUSANDS OF NEW JOB 


 TELEV|S\ON 


MORE OU AT HOME iN your spARE™ 


TRAINING TO FIT YOU 1 GET MY 


FOR THE BETTER PAY JOBS M 0 R FE VALUE! GRADUATES GOOD PAYING JOBS 


** Thanks your int . 
in your own state, now that the govern- ualified tor sot “ : 


ment has lifted restrictions on new TV YOU GET A ROUND TRIP TO Heceiver Teeter af Federal T Tele- 


Thousands of new jobs will open up right 


stations. My simple, successful methods phone and 
have helped hundreds of men — most of — Paul Frank Seier 
them with NO PREVIOUS TRAINING — NEW Y oO RK C iTy 
find places in America’s booming TELE- 
VISION and Electronics industries. You 
too can get the success and happiness AT N 0 EXTRA COST 
you always wanted out of life within _ retanchy 
months... studying at home...as I FROM ANYWHERE IN THE U.S. OR CANADA 
train you tw become a full-fledged TV — I pay your way to New York and return, S 
TECHNICIAN, Many of my students make PLUS 2 FREE weeks, 50 hours of advanced a ——~— wey me 
as much as $25.00 a week repairing instruction and shop training at the PIERCE airport radio mechanic for Amert- 
Radio-TV sets in thelr spare time while SCHOOL OF RADIO & TELEVISION. You can Airlines. — Eugene &. Basko 
tearning ... pay their entire training al- use modern electronics equipment, includ- 
most from the very beginning from epare ing student-operated TV and Radio stations “rn alwa tetul to 
time earnings... start their own profit- You go behind the scenes of New York's training w cht helped my 
able service business. big Radio-TV centers, to study first hand grocen fine position as by ira 
R S Gent ott ft 1 ie e And I give you all this AT NO EXTRA ‘arts Manager.’ 

ut was Ge Ger 5 Qalny Fen 6S COST! (Applies to complete Radio-TV course — Norman Weston 
TY Technician... although right there only.) 
you can choose frum among dozens of . 
fascinating careers! # continue to train Only RTTA makes this amazing offer. others ico, a at NBC, RCA, Pa | 


> . Mont, Phrit merson, Admira 
you — AT NO EXTKA COST — to qualify } leading fi 


for even better pay in the BETTER JOBS 


that demand FCC licenses, with my... 
FREE FCC COACHING COURSE W ie t é a &. " S fi & & 
PREPARES YOU AT HOME FOR YOUR 
ass 200k iaiwelelm eect MY SCHOOLS FULLY APPROVED TO TRAIN VETERANS UNDER 
‘NO EXTRA COST Pat G.1. BILL! If discharged after June 27, 1950 — CHECK COUPON noun 


ind Practice mpleted Also approved for RESIDENT TRAINING 


NO wi! ADVANCED in New York City... qualifies you for 


: full subsi i t 160 
FM-TV TRAINING  goTH FREE! New  pedlpente- piamaiammma 5. $ 


“I'm mening good money in my 
own busin and in- 
se 


you have previous Armed Forces or Illustrated Book 4 
pe Ml radio experience—my ADVANCED and Sample j t 
COURSE can save you months of training. M WILL ALL ! 
Full theory and practical training... peeees. Learn -~ NO SALES AN C m! 
complete with kits, including BIG SCREEN y ae Leonard C. tase. President 
TV RECEIVER and FREE FCC License RADIO-TELEVISION TRAINING ASSOCIATION 
Coaching Course. M 1629 Broadway. Radio City Station 

N. ¥ 


New York 19, } : Dept. T-6 
EMPLOYMENT «* | Dear Mr. Lane: Mail me your NEW FREE BOOK and 
ASSISTANCE | SAMPLE LESSON that will show me how I can make BIG 
, MONEY in TELEVISION. 1 understand I am under no 
. ligation and no salesman will call. 
My vocational adviser will help you ob- iv ob . : : es 
tain a good-paying job in the locality of wa t (PLEASE PRINT PLAINLY? 
your choice. Name iia Age 
Adare: ss 


RADIO-TELEVISION TRAINING ASSOCIATION City a Rees 


am interested in: © Radio-TV © Advanced FM-TV 
1629 Broadway, Radio City Station, New York City 19 VETERANS: If qualified under new G.I. Bill. check your 


LICENSED BY THE STATE OF NEW YORK choice: GO Home Study © Resident Study. 
—_ee ee owe ee ee ee ee ee ee oF 
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THE LS) VALVE ANTENNA 
for pertect y 
ULTRA VISION TV! +s 


DOUBLE “O” 
UHF ANTENNA 


UHF stations are springing up 
all across the country. Demand 
is terrific. Start right with a 
performance antenna that can’t 
give you “customer headaches.” 


Gee 
aR eee 


Rie DS 


NOT ONLY IN PORTLAND BUT ALL OVER THE 
COUNTRY THE DOUBLE-O CONSISTENTLY 
GIVES THE BEST PERFORMANCE. Thousands in 
use in Arkansas, Maine, Massachusetts, New Jersey, 
Wisconsin, Pennsylvania—and all other UHF areas. 
The Best Performer PLUS 


SIMPLICITY ... NO ELECTRICAL OR MECHANICAL BREAKDOWNS 


PLUS ECONOMY...simple, tough aluminum construction 
means low price, no maintenance, long life. 


RUGGED CONSTRUCTION ... simplicity of design avoids 
fragile, expensive insulators, no chance of electrical or mechanical 
breakdown. Supported at current node (ground potential). 


ALUS APPEARANCE,,.no more monstrosities on the roof...just 
simple, attractive...perfect Double-O. 


PLUS INSTALLATION... no more “servicemen’s nightmares”... 
Double-O is a serviceman’s dream...comes completely assembled, 
just a “U” clamp to tighten, no “adjustments: 


It's the DOUBLE-O for PERFECT ULTRA VISION... ACT NOW 
AND BE READY WITH A UHF ANTENNA THAT 
NEEDS TO BE SOLD JUST ONCE. 


List Price $3.49 


RYTEL ELECTRONICS MFG. CO, 
9820 Irwin Avenue * Inglewood, California 


Also connector clips, impedance 
matches, tube reactivators, tube-pull- 
ers, etc. Over 800 Rytel distributors in 
the United States. Write for further 
information. 

Represented in Canada by: 


NORRIS BURGESS CO. 
571 Yonge St., Toronto, Caneda 


pany ... Littelfuse, Inc. of Chicago 
has named H. A. TRIPLETT research di 
rector for the firm... DONALD A. 
STEWART is the new distribution man- 
ager for the television transmitter di- 
vision of Allen B. Du Mont Labora 
tories, Inc. 
* * «& 
PAUL W. TANNER is the new general 
sales manager of the radio and tele- 
vision division of 
Arvin Industries, 
Inc. 
He succeeds Ray- 
mond P. Spellman 
who has requested 
a less demanding 
assignment because 
of a recent serious 
illness. Mr. Spell- 
man’s new duties will enable him to 
contribute from his long experience 
and wide acquaintance to the com- 
pany’s sales and marketing problems 
The new sales manager is a twenty 
year veteran with the company, hav 
ing joined Arvin upon his graduation 
from Indiana University in 1933. Since 
1949 Mr. Tanner has served as mer- 
chandising manager of the radio and 
TV division of the company. 
. o ” 
GENERAL ELECTRIC COMPANY has 
changed the name of its receiver de 
partment to the radio and television 
department as being more descriptive 
of the nature of the work being dons 
ACCURATE ELECTRONICS CORP., 
312 Ontario Street, Cleveland 13, Ohio 
has been formed to manufacture com 
ponents for original equipment and 
jobbers in the radio, television, and 
electronic industry. Jos. F. Seybold 
formerly product design engineer for 
RADIART CORP., is the organizer and 
president of the new firm FREED 
RADIO CORPORATION has changed its 
corporate name to FREED ELECTRONICS 
AND CONTROLS CORPORATION. The 
new name more nearly reflects the 
scope of the company’s business, hence 
the change ... UNIFORM TUBES oi 
Collegeville 2, Pa., has been incor 
porated and will henceforth be known 
as UNIFORM TUBES, INC. Albert H 
Mainwaring is president and chairman 
of the board ... BRENNA & BROWNE, 
a manufacturers’ representative firn 
with headquarters in Honolulu, has 
been formed by Dr. Burton Browne 
head of Burton Browne Advertising 
and Lennie Brenna. Mr. Brenna is an 
engineering graduate of the Univer 
sity of Minnesota and well-known in 
Hawaii. He will head the Honolulu 
operation. Dr. Brown will handle the 
stateside affairs of the firm from his 
office at 619 N. Michigan, Chicago. 
x 7 * 
RTMA reports that total television and 
radio set production for 1952 was 
valued at nearly $1.3 billion at the 
factory level. The manufacturers 
value of all radio-TV receivers pro- 
duced during the year was estimated 
as $1,298,847,000 by the Association 
The 1952 dollar volume was based 
on an estimated production of 6,096,279 
(Continued on page 159) 
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= COLLINS." 


AUDIO PRODUCTS CO. 


Collins Male Pradeus Co. ta to tae Two ALL NEW Complete Kits for 
offiliated with Collins Radio Co 


Every High-Fidelity Need 


Each Collins Tuner Kit is complete 
with punched chassis, tubes, power 
transformer, power supply compo 50 
) $77 

nents, hardware, dial assembly FM/AM Tuner Kit 

08 Tener tuning eye, knobs, wire, etc., as 
well as the completed sub-assem- 
blies: FM tuning units, AM tuning 
units, IF amplifiers, etc., where ap 
plicable. Since all these sub-assem 
blies are wired, tested and aligned 
at the factory, Collins Pre-Fab Kits 
ore easily assembled even without 

6BA6 Ist IF 2) 6AU6 2nd 


technical knowledge. The end re 
6AU6 miters 6AL5 dis 


sult is a fine, high quality, high on +-pur 
Ee be , Peet 3.6 ; onec 
double tuning eye, SY3-GT fidelity instrument at often less than aligned 


microvolts, less the 
20,000 cycle 


on. Chassis dimens 


h re ompristes 
half the cost — because you helped ordware ' comprise 
" n mop! 7; 
make it and bought it direct from fuming v > amplifier, AM-4 


the factory. Bring your present re runing unit 
deer 7 high. Illustrated producing system up to date with complete instructions. All tubes 
supplied. Shipping weight 14 Ibs a new Collins Tuner ed. Shipping weight 19 Ibs 


Selected Basic Components For Special 


r | aa ies mii “7; 


age ESE SHSEES. 


Se —-2™~ ve 
FMF-3 Tuning Unit $1525 IF-6 Amplifier brs - AM.-4 Tuning Unit $9450 


The best for FM. The most sensitive and most A remarkable valve! 6 tubes are used in the »s in AM superhet performance! A 3-gane 
selective type of ‘front end’ on the morket iF amplifier: 6BA6 Ist IF 2) 6AU6 2nd ond ning condenser gives 3 tuned stages with 
6 to 10 microvolts sensitivity. Image ratio 500 h sensitivity and selectivity. Assembly is 
to 1. 6J6 tuned RF stage, 6AGS5 converter 3rd IF’s, (2) 6AU6 limiters and 6AL5 discrimi ympletely wired, tested and aligned ready 
6C4 oscillator. Permeability tuned, stable and nator. High gain, wide-band response (200 ‘ immediate use. Frequency coverage 540 
drift-free. Chassis plate measures 6'/2°'x4'/2 KC) for highest fidelity. 20 to 20,000 cycles to 1650 KC at o sensitivity of 5 micro 
in combination with the IF-6 amplifier, the : P volts. Tubes 6BA6 RF amplifier; 6BE6 con 
highest order of sensitivity on FM can be at Distortion less than 2 of 1 Draws 40 ma verter; 6BA6 IF amplifier and 6AT6 detector 
toined. Tubes included as well os schematic 220 volts. Chassis plate dimension Draws 30 ma 220 
GRE SRSSTREWONS Draws 30 ma. Shipping 11-5) 16''x2'/2 Shipping weight: 3 Ibs 
weight FMF-3: 2'/2 Ibs. Dial available $3.85 


volts. Mounts on a chas 
s plate measuring 4 'x7% Ship 
ping weight 2/2 Ibs. Dial avail 


able ot $3.85 


i Collins Audio Products Co. Inc 
P.O. Box 368, Westfield, N. J 
Tel. WEstfield 2-4390 
50 FM Tuner Kit FM/AM Tuner Kit Slide Rule Dial Assembly 
; $28 FMF-3 Tuning Unit 1F-6 Amplifier RD-IC Tuner and Dial 
RD-1C Tuner & Dial AM-4 Tuning Unit 
The COLLINS RD-IC FM tuner chassis is unique in the field 
A whole, compoct FM tuner and dial that fits in the palm 
of your hand. Convert AM sets to FM/AM receivers for only 
a few dollars! Unlimited applications where space is at a 
premium. Use in conjunction with your phonograph amplifier 
Full frequency response to 20,000 cycles. Sensitivity 20 micro 
volts, permeability tuned. Tuning unit and IF amplifier on 
the same chassis plate. Draws 40 ma 100 volts. Tubes 
6AG5 converter, 6C4 oscillator, (2) 6AU6 IF amplifiers, 6AL5 Amount for Kit $ See weights, add shipping cost $ 
in new ratio detector circuit Shipping weight tune: ond 
dial 5 ibs Tetal amount enclosed $ Check) Money Order C] 


WHEN YOU THINK OF TUNERS, THINK OF COLLINS AUDIO PRODUCTS 
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STATE 


(0) UL ES MORE POWERFUL 


THAN STACKED 10 ELEMENT YAGIS 


PHILCO 


All-Purpose 
T'V Antenna 


(NIE Design and Principle 


for both UHF and VHF reception. No attenuators 


are necessary in strong signal areas since an off 


By far the most powerful TV antenna on the ' ON 
market today ...a sales value unsurpassed at its ALL DIRECT! rete 
popular price. With the mere flip of a switch this without Rotor or Moviné 
exclusive all-purpose Philco antenna without rotor 

or moving parts of any kind instantly and auto pre 

matically beams the set to the best possible signal a 


position of the switch will automatically atcenuate 
the signal. Available in preassembled aluminum 


dowel reinforced elements of single bank and 


ORDER NOW FROM YOUR PHILCO 
DISTRIBUTOR OR MAIL COUPON FOR DETAILS 


stacked arrays for metropolitan and fringe areas 


at your Philco distributor now. 


PHILCO CORPORATION, Accessory Division 


Allegheny and A Streets 
Philadelphia 34, Pa. 


Up to 22.3 DB Gain 
over Tuned Dipole 


Please send me information about the Philco All Purpose 
Antenna, with current trade price list 


r 
| 
7 
a 
t 
‘ 
DB GAIN OVER A TUNED DIPOLE CUT FOR EACH CHANNEL FREQUENCY ‘ 
2 3 q ? 8 9 0 11 12 
Single Array 78 140 6. 25 60 96 121 108 150 128 8 
Gain Chart : rs 84 12.5 ) 
using } 18.2 2 43 
different - y 10.3 5 
spacing q 2.0 s 
between } y 40 
two single 10.4 14] ‘ 
arrays 2 13.4 : 7 16.2 15.6 s 
' 
| 
U7 


NAME 
STORE NAME 


CITY ZONE STATE 


Please check in space below 
The above tests were made using a 40-foot lead-in. However amazing res 


have been obtained on installations using a lead-in up to 150 feet without 
appreciable difference in gain. These tests were made in real fringe areas 


lama Retail Dealer loam o TV Serviceman 
7 
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For maximum gain in outer fringe areas, orient the antenna for the weakest 
channel desired. Location will determine the number of clements to be used 


TRAIN FASTER— train BETTER— train EASIER 
IN 10 MONTHS=OR LESS=FOR 


RADIO-TELEVISION 


Our 21st Year Training Men for Greater Incomes and Security in Radio-Television 


sd 


18) one eves | . 1 NEW! NO OBLIGATION PLAN 


of Radio Television parts and equipment t > ° You Have No Monthly Payment Contract to Sign 
A we 


Much of your training will be actual construc- 
tion and experimentation the kind of truly 
PRACTICAL Instruction that prepares you 
for your Radio-Television career 


Pay For Your Training as You Earn and Learn 


You can get into Radio-Television, today’s fastest growing big money 
opportunity field, in months instead of years! My completely new 
“package unit’’ training plan prepares you in as little as 10 months 
or even less! No monthly payment contract to sign—thus NO RISK to you! 
This is America’s finest, most complete, practical training—gets you 

$ ready to handle any practic al job in the booming Radio-Television industry. 
Prost toon” Start your own profitable Radio-Television shop . . . or accept a good pay- 

} I bp £ } 

Bede” ing job. I have trained hundreds of successful Radio-Television technicians 

during the past 21 years—and stand ready to train you, even if you have no pre- 
vious experience! Mail coupon and get all the facts — FREE! 


Valuable Equipmentinciuded — Earn Extra Money While You Learn! 
With Training 


e The new Sprayberry ‘‘package"’ plan All your 10 months of training is IN YOUR 
includes many big kits of genuine, pro- HOME in spare hours. Keep on with your 
fessional Radio-Television equipment present job and income while learning. With 
You perform over 300 demonstrations, each training ‘“‘package’’ unit, you receive 
experiments and construction projects extra plans and ‘Business Builder’’ ideas for 
You build a powerful 6-tube 2-band spare time Radio-Television jobs. New tele- 
radio set, multi-range test meter, signal vision stations everywhere, open vast new 
generator, signal tracer, many other opportunities for trained Radio-Television 
projects. All equipment and lessons are Technicians—and those in training. If you 
yours to keep .. . you have practically expect to be in the armed forces later, there 
everything you need to set up your own is no better preparation than practical 
profitable Radio-Television service shop. Sprayberry Radio-Television training. 


y SPRAYBERRY ACADEMY OF RADIO be,c!2s8xMcnicare 6, 11 
YOU BUILD 54. seievision set and Ah wre cndate  , wndin 
shove IN ADD! 1 i IN to the other test unite MAIL COUPON 16 NE Sees eefeeeeHeeeeeeeeee0e045 
shown here (many are not shown because of TODA ys ' SPRAYBERRY ACADEMY OF RADIO, Dept. 25-X 
oe sco ceeere ome nt I send you is « 221 Nerth Canal &t., Chicago 6, mm. 
NO OBLIGATION § Piease rush to me all information on your 10-MONTH Radio-Tele- 


vision Training Plan. I understand this does not obligate me ond that 
no salesman will call upon me. Be sure to include 3 books FREE, 


~ 


I invite you to = all the facts— 


FREE you 3 BIG Name......--.-.- eeesececccccesccccccccosccs Agtccccccnceser 
RADIO - TELEVISION BOOKS 


‘ant you to have ALL the facts about 
my new a: MONTH Radio-Television Training 
—without cost! Rush coupon for my three big Radio- 
Television books: “How to Make Money in Radio- 
Television.’ PLUS my pew illustrated Television Bul- 
letin PLUS an actual ——e Sprayberry Lesson—ALL 
FREE. No syneaten a © salesman will call. Mall : 
coupon NOW Btate... cccccccosccce 
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PROFESSIONAL 
AUDIC 
EQUIPMENT 


BALANCED COMPONENTS / MAXIMIZE PLAYBACK PERFORMANCE 


PICKERING CARTRIDGES... 


are the choice of audio engineers throughout the world. They are universally 
acclaimed because of their high output, wide range performance and low distortion. 
They are used wherever a fine cartridge is required in radio stations, recording studios 
ond for purposes of quality control by leading record manufacturers. 


MODEL 410 AUDIO INPUT SYSTEM... 


is designed to provide a complete audio contro! center. Model 410 may be used 

in any high quality playback system. Three input channels are provided—one for 
magnetic cartridges and 2 “flat” channels for other audio circuits. A 3-position 
equalizer network is built into the magnetic cartridge channel and provides accurate 
equalization for LP, AES and 78 rpm recording characteristics. Separate bass and 
treble controls are also provided. These are of the step-type and permit bass and 
treble adjustments in 2 db increments. The tone control circuits are intended to 


compensate for record characteristics and for listener-envir # acoustical 


fe for iF 


conditions. They are not intended to comp and/or loudspeaker 
deficiencies. Model 410 is intended for use with the highest quality professional type 
ployback equipment. The output of the Model 410 is fed from a cathode-follower 
circuit and will work into any high quality audio or line amplifier having ao high 
impedance input. It may also be used with o transformer for the purpose of feeding 


@ 500 ohm line. Because of its flexibility, low noise and low distortion level, it is ideally 


suited for bridging and monitoring purposes and for critical listening applications. 


THE MODEL 190 ARM... MODEL 132E RECORD 


COMPENSATOR... 
is designed to be used in conjunction with a 
nagnetic cartridge preamplifier such as the 
Pickering 230H of any preamplifier which 
provides 6 db per octave bass boost. Six 
playback positions are incorporated 
1—European 78 rpm Records 


MODEL 230H EQUALIZER-PREAMPLIFIER . . 


is unique in its accuracy of equalization and 


is designed primarily for use with microgroove 
records. Its design has been recognized by 
leading audio engineers as that which 
incorporates all of the desirable tracking 
characteristics. Analysis has shown that for 


frequency response. The intermodulation 
distortion is 2 per cent at normal output level 


maximum performance with LP records the 
vertical mass of the moving arm element must 
be held to a minimum and further, that the arm 
must be counterbalanced about the vertical 
axis This permits minimum stylus or tracking 
force and provides maximum record life 

The Mode! 190 Arm embodies these all important 
features necessary for proper microgroove 
record playback 


it is intended tor use with high quality 

amplifiers having gain and tone controls 
When used with the Pickering Mode! 132E 
Record Compensator the 230H is idea! for 


applications requiring accurate tow noise 
and distortion free playback 


radio station and recording studio use and for 


2—Victor 45 rpm and Decca 78 rpm Records 
3—No high frequency roll-off, 
$00 cycle turnover 
4-—All Capito! Records, new Victor 33%, 
Audio Engineering iety Curve 
$—Columbia, London and most LP Records 
6—To remove the hiss from old noisy records 
Precision elements are used in its construction 
to give accurate compensation. The 132E is 
inherently a low distortion R-C device 


PICKERING PROFESSIONAL AUDIO EQUIPMENT 


6, 


“Gu lhose who cun peur te dy CUM 
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...Demonstrated and sold by Leading Radio Parts Distributors everywhere. 
For the one nearest you and for detailed literature, write Dept. C-2 


&) P ICKERING and company incorporated « Oceanside, L.I., New York 
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RAYTHEON’S , 
TRANSISTOR APPLICATION 
CONTEST! ,-*' 


Here’s the chance-of-a-lifetime to win a big cash prize while gaining valuable 
“know-how” on the latest electronic development transistors. Raytheon is 
offering 17 cash prizes to the seventeen contestants who produce the most in- 
genious applications of the Raytheon CK722 Junction TRANSISTOR. 


Here’s all you have to do! Simply build equipment that uses one or more 
Raytheon CK722 Transistors which you have purchased from your local 
Raytheon Tube Distributor. Then send a photograph of the unit you have 
built, a completed official entry blank and a 500 word minimum, 1000 word 
maximum constructional article on the equipment to Raytheon, P. O. Box 6, 
Newton 58, Mass. All entries will be carefully judged and prizes will be 
awarded on the basis of ingenuity of application. Duplicate equipment to be 
judged on basis of descriptive material. Decision of the judges is final and all 
entries and their ideas become the exclusive property of Raytheon. 


Here’s how to enter! Go to your nearest Raytheon Special Purpose Tube 
Distributor. Get your official entry blank which must accompany each entry 
and which contains complete contest rules or get the official entry blank by 
writing directly to Raytheon, P. O. Box 6, Newton 58, Mass. Enter today 
the contest closes on Midnight August 31, 1953. 


RAYTHEON MANUFACTURING CO. 


y 
Receiving Tube sion 


POST OFFICE BOX 6, NEWTON 58, MASSACHUSETTS 
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PRINTED ELECTRONIC CIRCUIT 


GUIDE NO. 2 


1953 CENTRALAE PEC GUIDE 
BIGGER —EVEN MORE COMPLETE 


includes 445 PEC applications — 21 stock parts covering 
25,000,000 PEC’s now in use — lists 119 set manufacturers 


ERE’S the only practical PEC service guide. It's a must 
for every service shop. And it’s yours absolutely free. 
Original equipment manufacturers have marveled at the 
extremely low failure percentage of PEC units as compared 
to individual standard components. But there are many mil- 
lions of older sets in use that were produced prior to the 
use of PEC. Standard components in these sets can be re- 
placed quickly and inexpensively by a single Printed Elec- 
tronic Circuit Plate. 1f trouble is located in a certain section 
of a circuit, for instance, the vertical integrator in a TV 
set, or the Audio Detector in a radio set, instead of taking 
costly time to locate the exact component failure, replace 
the entire section with a vertical integrator or audio detector 
PEC plate. 

Printed Electronic Circuits, originated and developed by 
Centralab, are in use on 60% of today’s radio and television 
sets. Be sure you have the new 1953 guide for fast, positive 
information — where and when you need it. 
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® 
A Division of GLOBE-UNION INC., Milwaukee 1, Wisconsin 
In Canada, 635 Queen Street East, Toronto, Ontario 
Your ports distributor hos this guide — ask him for 
a copy. If he can't supply you — use the coupon. 


FOR FREE GUIDE, CLIP THIS COUPON AND MAIL TODAY 


See eS SS eS eS Se eS eS eS eS ee eS Se eS ee ee eee ee ee ee ee ee ee 
CENTRALAB, Division of Globe-Union Inc. 


SIOF E. Keefe Avenue, Milwaukee 1, Wisconsin 


Please send me without delay, a copy of Centralab’s Printed 
Electronic Circuit Guide No. 2 


Jobber's Name 
Jobber's Address 
Name 

Firm 


Address 


City Zone .... State 
lee en ee 
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New !V9ACaLenefo, 


Only 1%¢ 
PER MONTH PER PROSPECT... 

YOUR GREATEST 

ADVERTISING BUY! 


Se 
ponth miss this Dramatically Liffire, « iapené 


’ ati 


Business Builder! 


it's your personal 
Christmas 
greeting, too 


Here’s the hardest-selling, custom-made Home Calendar 
ever offered to Radio-TV Service Dealers! It’s tailor-made 
just for you! Features an appealing illustration painted 
exclusively for Sylvania by a famous cover artist. Repro- 
duced in full color and imprinted with your name and 
address. 

Your prospects simply can’t overlook this calendar. It's 
filled with timely hints and valuable household sugges- 
tions they'll want to keep handy. And, every time they 
turn the page they'll be reminded of your dependable 
service, skill, and experience. 

Order now . . . supply limited! At only 12¢ per customer per 
month (in lots of one hundred ot more), this calendar 


+3 oy eN % 


is truly the smartest advertising buy ever offered. But 
don't delay, the supply is limited! Order a couple of hun 
dred from your regular Sylvania distributor ... TODAY! 
If he is out of stock, write to: Sylvania Electric Products 
Inc., Dept. 3R-2106 1740 Broadway, N. Y. 19, N.Y. 


SYLVANIA 
T 


RADIO TUBES; TELEVISION PICTURE TUBES; ELECTRONIC PRODUCTS; ELECTRONIC TEST EQUIPMENT; FLUORESCENT TUBES, FIXTURES, SIGN TUBING, WIRING DEVICES; LIGHT BULBS; PHOTOLAMPS, TELEVISION SETS 
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RCL COMP. KIT $19.95 
$10. 360K SWEEP GEN. 
KIT he 3 WwirRtD tb $28. 95 WIRED $29.95 KIT $34.95 WIRED $49.95 


n use the world over!, 


KIT $12.90 Wi RED >’ 4.90 
Mew 377% sine & sovare $800 Ae 61 csenee 


WAVE AUDIO GEN, KIT $31.95 . 
ee pe, FIELD new modern facilities for research, 
&{ development and production—your greater 
assurance of ... 


LABORATORY PRECISION AT LOWEST COST 
WEW 7” Push-Pull OSCILLOSCOPE ees. sem 


) I7IK RES. DECADE 8OX ® Boosted vert. sensitivity: 10 mv rms/in. 
Kit $19.95 WIRED $24.95 @ Extended flat freq. response: 10 cps—1 MC (-+-2 db). 
@ 3-step freq.-compensated attenuator; cathode 
follower input. 
@ internal voltage calibrator; dir.-cal. screen. 
® Extended sweep range: 15 cps—100 kc. 
@ Int. pos. or neg., ext. & line sync. 
@ On front panel: sawtooth, 60 cps 
outputs; intensity mod. & ext. sync inputs. 
® Var. phasing of int. 60 
cps sweep. 
® Direct connection to 


KIT $34.95 WIRED $49.95 
— tine CRT plates. 
= 


CRA PIX TUBE ADAPTOR 
for Tube Tester $4.50 Mew sosx MULTIMETER 
KIT $24.95 WIRED $29.95 


20,000 22/v; 3) ronges 


625K TUBE TESTER 


315K DELUXE SIG. GEN. 
KIT $39.95 WIRED $59.95 


You Build E/CG Kits in One a 
Evening, but...Theylasta -—<© 
HIGH VOLTAGE 


Lifetimel and You PROBE $6.95 


SAVE OVER 50% 
YOU be the judge. See the famous EICO line mame 43393 
TODAY — in stock at your local jobber — 


and SAVE! ve: 
425K 5° PUSH-PULL SCOPE 


Write NOW for FREE newest Catalog 6-R. KIT $44.95 WIRED $79.95 
MEW! score voit. 


America’s greatest instrument valves bear the name— 
KIT AND WIRED FORM. 


wEICO= ELECTRONIC INSTRUMENT CO., Inc., 84 Withers Street, Brooklyn 11, N. Y. 


© 1953 Reg. U.S. Pat, Of, Prices 5% higher on West Coast. Specifications and prices 
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MAJOR entered the tent of the Division Commander 
waving a mud-spattered piece of paper. ‘““The Chinese” 
he read, “have the regiment surrounded, General 
There’s no wire communication left between our head- 
quarters and theirs."” The General reached for the field 
phone on his desk. “Give me " he said, using the 
telephone code name of the regiment Within seconds 
he was talking to the regimental commander He spoke 
quickly about the situation and the immediate action the 
reserve unit was taking. He outlined his orders for the 
trapped regiment and hung up after receiving assurance 
from the regimental commander that they could make 
the plan work. Not long thereafter the regiment was 
reunited with the division and was fighting again as an 
effective part of our forces in Korea 
This quick, personal call between the two commanders, 
and the other vital messages that followed, directing 
artillery, guiding air support, and controlling troop move- 
ments actually took place during the big pull-back of the 
Eighth Army after the Chinese intervention in Korea 
Without the use of v.h.f. radio relay equipment, these 
calls would have been impossible. Without these calls the 
General and his staff would have had to rely on tactical 
high frequency radio equipment. They would not, though, 
have been able to give the detailed instructions, or told 
exactly what they wanted done and received the im- 
mediate response possible only over a direct telephone 
circuit. Just as a picture is worth a thousand words, a 
personal conversation is worth a hundred written mes- 
sages 


Since the first days of the Korean campaign, very- 
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Thé author checks circuits at the S56?b 
radia telay station. somewhere ofea. 


An ingenious radio relay system is saving 


time, money, and equipment for our troops. 


high-frequency radio relay equipment has been one of 
the mainstays of the UN communications network. Now 
under the direction of Brigadier General Wesley T. Guest, 
Eighth Army Signal Officer, the v.h.f. network blankets 
Korea from the Peace Camp at Munsan-ni to the Prisoner 
of War camps on Cheju Island. At this time there is even 
one infantry division operating v.h.f. down to a forward 
observation post overlooking the enemy lines. Chines¢ 
mortar and artillery fire kept chopping all the wire ci: 
cuits as quickly as they were installed; v.h.f., however, 
provided telephone circuits without wire ro install this 
system the v.h.f. equipment was mounted in a bunker 
with the carrier equipment lying on its back nearby. The 
standard antennas are also inside, pointing out of holes 
just a little wider than the arrays. This system has been 
so reliable that units slightly to the rear actually run 
their lines forward to this bunker to get circuits back to 


Sgt. James C. Cooper, station chief, v.h.f. site in Korea. 
repairs a transmitter at the 58lst signal relay co. station. 


higher headquarters. A near miss on the bunker show- 
ered rocks and dirt on the equipment without causing a 
minute’s outage. 

From the very beginning of the Korean campaign the 
units operating v.h.f. equipment have been hampered by 
the same factors that affect all the operations of an army 
in the field. To the usual problems of shortages of 
‘quipment, lack of sufficiently trained personnel, and the 
eternal requirement for getting the job done “yesterday,” 
the rugged peninsula of Korea has added worries. The 
terrain was, at first, a severe limitation on the use of 
v.h.f. systems. This equipment, known as the AN/TRC 3 
and 4, transmits a frequency modulated signal in the 70 
to 100 megacycle band. According to conventional prop- 
agation theory, transmission in this frequency range is 
supposed to be “line-of-sight” with only a slight bending 
effect beyond the optical horizon 

The technical manual for the equipment states that 
distance between relay stations should be limited to under 
30 miles to maintain a high signal-to-noise ratio. If these 
restrictions held fast, few of the existing v.h.f. systems in 
Korea could have ever been installed. On most of the pen- 
insula, rugged mountains bring the horizon “into your back- 
yard.” Overcoming this limitation meant that the v.h.f. 
stations had to be located atop these mountains. Once 
on the peaks, the “hop” lengths rose from 30 miles to 70, 
80, and 90 miles, far surpassing the ranges possible with 
10-foot antennas on level ground. Without such distances, 
the Signal Corps could not have supplied the radio relay 
systems to link the Eighth Army with its Corps, using 
equipment on hand, during the 300-mile long drive which 


Pic. Phillip Tesone. v.h.f. radioman in Korea. makes adjust- 
ments on a transmitter at the 556th signal radio relay site. 


took the UN from the Pusan Perimeter to the Yalu River. 
There simply was not enough equipment or personnel to 
install and operate relay stations every 30 miles. In ad- 
dition, due to cumulative tube and set noise, the quality 
and readability of circuits decreases as additional relays 
are placed in the system. Extending the lengths of in- 
dividual transmission paths resulted in better circuits 
At Army level the main problem was distance: at Divi- 
sion level it was speed. It can take up to three days 
to install a station on a mountain top and the division 
teams could not afford this delay at a time when their 
headquarters would be moving every four or five days 
Their solution in many cases, was to direct the trans- 
mitted beam to a distant mountain so that it would be 
reflected to the far terminal beyond the actual line-of- 
sight. Many times the direction of advance was up long 
river valleys. In these cases the beam would be directed 
slightly towards one side of the valley and it would be 
reflected from side-to-side as it faithfully followed the 
winding valley to the distant terminal Receiving tests 
were later conducted to determine if this “bouncing” was 
actually taking place. A receiver mounted in a truck in- 
dicated that every few miles it would “pass through the 
beam” as the truck was driven down a road through the 
valley Many times at the distant terminal it was 
noticed that moving the antennas laterally as little as a 
few hundred feet caused the received signal strength to 
drop 75 per-cent. This situation can be compared to a 
rudimentary wave guide operating at a lower frequency 
than conventional fabricated guides. The dead spots in 


the receiver tests were caused by non-parallel ‘guide’ 


Fig. 1. Profile chart of line-of-sight path between Relay 1 and Relay 3. Note the two obstructions in this path. 


TURE OF THE FaatTH 
N BY & FACTOR OF @/5 
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View of one of the cloud-topping relay stations. Korean guards. 
operating personnel, and antennas are visible among the boulders. 


walls and gaps in the line of mountains on both sides of 
the valley 

Recently even transmission distances of 90 miles have 
been exceeded. The 8189th Signal Service Battalion that 
operates all the v.h.f. systems for the Eighth Army had 
several systems between Seoul and Taegu which utilized 
three relay stations. These stations were all well over 
3000 feet in height and air-line distances between them 
averaged 65 miles. It was decided to eliminate the mid- 
die relay leaving a 126-mile span between relays one 
and three 

As the first step, a profile chart was run assuming line- 
of-sight transmission. The accepted figure for the earth's 
radius of four thirds the actual one was used on this 
profile to account for the “bending” that takes place be- 
yond the horizon. This chart (Fig. 1) showed two masks 
directly in the path of the beam. One is 400 feet high and 
the other 600 feet Antennas at each site were oriented 
with a compass to point towards the distant station as 
determined from maps of the area. The sets were turned 
on, and on only ten watts of final power to the three- 
element yag é the limiter stages of the distant 
receiver were saturated. This meant that all amplitude 
variations on the incoming signal were eliminated and a 
noise-free system would result 

These test shots were ope! ited for a period of two 
weeks to determine if fading would occur at certain 
times ol he day or if there was a fade cycle over a 
period o veral days. Even a severe thunderstorm dur- 
ing this period, which caused interference to high fre- 
quency radio circuits did not affect the received signal 
strength The pattern of received signal vs antenna 
orientation is shown in Fig 


To obtai } irve the transmitting antenna at the 
distant station w: rotated through 360 degrees and the 
value of grid current in the first limiter stage of the 


ded Thus the current value is pro- 


receive! was reco! 
portiona ignal strength since no limiting action has 
yet taker li These current readings have been re- 
duced to values The zero degree point was 
chosen as ie azimuth of the distant station as deter- 
mined from a map The difference between the right 
and left hand lobes is explained on the basis of the in- 
herent unbalance of the array, one side of the dipole be- 
ing grounded as are all the parasitic elements This 
curve agrees closely with the theoretical curve for this 
type of antenna. The lack of sharply defined minor lobes 
is due to lack of accuracy in the metering stage and also 
to “residual” carriers from other transmitters on the same 
and adjacent frequencies operating at the same time. 
The curve of signal strength taken with the transmitting 
antenna stationary and the receiving antenna rotated is 
similar. This curve indicates that the. beam is following 
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A v.h.f. terminal station. Coaxial cables are laid to sepa- 
rate transmitting and receiving fields. Poles carry the cables. 


* 


Repairing a receiv 
ing antenna at the 
v.h.f. antenna site 
somewhere in Korea. 
This is a 581st radio 
relay co. station. 


* 


Lonely Korean guard 
sits by his machine 
gun overlooking the 
antenna field of a 
vhf. relay station 
somewhere in Korea. 


Pic. Lawrence R. Jackson and Sgt. Gorver W. Potter. radio- 
men, switch receiving antennas at a v.h.{. relay station site. 


a direct path and that very little energy is reaching the 
receiver through reflected paths. The “shot’ was then 
incorporated into the operating systems and it was dis- 
covered that, not only were the systems quiet, but 
quality was improved due to the elimination of the one 
relay. Outage time dropped markedly due to the fact that 
there was less equipment in the system subject to failure 
and that troubleshooting procedures were simplified since 
there were only two velay stations to coordinate while iso- 
lating a specific trouble. These systems have been in oper- 
ation for over five months with less than 3° outage: twen- 
ty-four hours a day, seven days a week, through winter 
storms, driving mountain rains, and a series of typhoons 
with winds up to 65 miles an hour 

The next attempt at extended range involved shooting 
between two peaks, each over 3000 feet-high and separated 
by 170 air-line miles 

The profile chart for this shot passes through a mask 
2400 feet high and 57 miles deep as shown in Figure 3 
Iiven if the earth were a perfect sphere the wave would 
hit the earth’s surface during its path Nevertheless 
signal strengths received at both stations showed the 


180° 


Fig. 2. Signal strength at Relay 3. See text for full details. 
These directive patterns are taken for each antenna location. 


circuit to be satisfactory using fifty watts final power 
and the system was established. Rotation of antennas 
gave essentially the same curve as the 126-mile “shot.’ 
See Figure 2. This path too, stood up day and night 
through the weeks that it was needed. (In this case the 
men operating the station not only had to keep their 
equipment on the air but had to work with their weapons 
handy in case of guerrilla attack. The guerrillas eventu- 
ally did attack the guards assigned to help defend the 
station but were driven off after a small-arms battle.) 
Since this 170-mile shot also had a pattern of received 
signal similar to Figure 2, it indicated a straight line 
transmission path with no alternate reflection paths. In 
this case the receiver, although located on a high peak, 
was still far below the horizon and far beyond the range 
expected using the conventional formula for bending 
effect 

Additional inconsistencies have appeared during the 
months in Korea: Since there are many more transmit- 
ters operating in Korea than there are frequency assign- 
ments for the equipment, there may be three and 

(Continued on page 151) 
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Fig. 3. Profile chart of line-of-sight wave between Relay “Able” 
See text for a discussion of this chart. 
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USING A TRANSISTOR TO INCREASE 
RELAY SENSITIVITY 


«5 


HE experimenter will occasionally 

require a relay with contacts capa- 

ble of handling an ampere or more 
current at 117 volts a.c. while, at the 
same time, not requiring more than a 
fraction of a milliampere to operate 
Although there are relays available 
that are sensitive enough to operate 
on only a few hundred microamperes, 
such relays are not only very expen- 
(sometimes costing two to four 
times as much as sensitive re- 
lays), but, for the most part, their 
current handling capacity is small 

Often, the worker is 
forced to use two relays in such cir- 
cumstances-—a sensitive 
connected to operate a sensitive 
relay of greater power handling ca- 
pacity. Such a procedure is not only 
expensive, but 
space 

With the ready 
transistor, it is practical to as- 
semble an extremely sensitive relay ca- 
pable of handling reasonable amounts 
of powe1 and utilizing only one 
of moderate 


sive 


less 


electronics 
very relay 


less 


requires considerable 
availability of the 
now 


relay 
Such an as- 
sembly is shown in Fig. 1. The 
matic diagram of the cir 
in Fig. 2 


In some cases 


sensitivity 
sche- 
cuit is shown 


the cost of the com- 
required for the 
assembly illustrated will be 


the cost of 


ponents complete 
less than 
a re lay of the desired sen- 
sitivity, even with the present 
paratively high cost of the 
itself. The 


otter not 


com- 
transisto1 

y will 
handling 


more sensitive 
have the 


capacity of this 


pow ¢ 
assembly 
illustra- 
specified 
le parts list, will hay dle rents 


The assembly shown in the 


using the components 
high as 1 amperes ( 
ol current ¢ 
that 
hundred microamperes 


) Ve equires a cont 


a ction of a milliamperes 


only a few 
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By 


LOUIS E. GARNER, JR. 


Fig. 1. 


Transistor setup for increasing 


relay sensitivity. Author's unit was built 
on Bakelite strip but may be housed 
in a standard Bud “Minibox” if desired 


Increase the sensitivity of relays and widen their 


application by using this simple transistor circuit. 


(From 0.2 to 0.4 ma. control current 
is required, depending on the adjust- 
ment of the relay.) 


Circuit Description 


The operation of the basic circuit 
depends on the fact that the transis- 
tor may be used as a simple 
amplifier.” 

teferring to the schematic diagram 
of Fig. 2, a relay of moderate 
tivity is connected in the emitter-col 
circuit, together 
of voltage, B.. The base-emitter cir- 
cuit is used for control purposes, with 
B, acting as a 


“current 


sensi 


lector with a source 


“bias” voltage and re 


Fig. 2. Complete circuit diagram of unit. 


NC NO 


ne GET 


(value used in 


model, see text 
1000 ohm w. res 
ay Sensitive relay, 2500 ohm coil ( Advance 
Type 8&3 
1.2 or 1.5 volt battery 
mercury cell 
B 13 volt hearing-aid battery 
CK721 


sistor 


Mallory RM-100¢ 


Burgess Ulé 
Raytheon “p-n-p”™ junction-type tran 


sistor R, as a current limiting resistor 
(to prevent damaging the transistor) 
R. is the “base return” 
Under “normal” conditions, with the 
control line open, there is no 
current flow and the collector current 
flow is negligible. For practical pur- 
poses, the collector current flow may 
be considered as “zero” in this case 
When the control line is closed, a 
small base current may flow, depend- 
ing upon the resistance of the line 
the values of R, and R, (Fig. 2), and 
the bias voltage, B,. Generally, this 
base current flow will be on the order 
of a few hundred microamperes (it 
should not exceed 500 microamperes) 
This current flow permits col 
lector current to flow, with an ampli- 
approximately ten. Thus, 
a 250 microampere base current flow 
(0.25 ma.) permits a collector current 
flow of about 2.5 milliamperes 
to operate the relay (Fig. 2). 
Should the control line be opened 
current will cease and the 
current will drop to its pre 
value (almost zero), per- 
mitting the relay to drop out, 


resistor 


base 


base 


fication of 


enough 


again, base 
collector 


vious low 


Construction Hints 


No attempt was made 
ize the model 
graph (Fig. 1) 
simply 


to miniature 
shown in the photo 
and all 
mounted on a piece of surplus 
Bakelite. The batteries, B, and B,, are 
held in place by small standard brack- 
ets, found in an inexpensive hardware 
However, if the 


140) 


parts were 


assortment buildes 


(Continued on page 
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WHY USE A 
CONDENSER? 


By ROB WAGNER, wéwcp 
R. F. Lab., Dalmo-Victor Co. 


SHORTED TURN TUNER 


LOSE i, 
POLY SHar 7h 


T ONE TIME or another 

the activities of the 

meter ham, the 
that “red-hot” converter becomes a 
practical necessity. When Joe Ham 
listens to another amateur giving that 
200-mile DX an S-9 report and Joe 
can't even hear the beat-note, he 
usually starts throwing parts into a 
can while heating up the iron. 

In most cases, this action results in 
somewhat better performance than 
was forthcoming from the piece of 
war surplus machinery Joe had been 
using in lieu of a receiver. However, 
the DX may still prove elusive, due 
in part to high-noise r.f. stages, low 
conversion efficiency and, to a great 
extent, upon an oscillator which re- 
fuses to stay put 

Two alternatives are available: (1) 
To build a crystal-controlled front end 
which holds still but requires mixer 
peaking or complex broadband i-f. 
stages preceding the receiver, or (2) 
to construct a v.h.f. oscillator which 
is ridiculously simple, quite stable, 
and costs practically nothing. In or- 
der to find such a machine, the writer 
has dug into the deep past and come 
up with some determinations which 
should greatly assist the reader in 
building his new converter. 

First, let's look at some advantages 
and disadvantages of various systems 
of tuning the v.h.f. oscillator The 
condenser method is dandy but un- 
handy; a _ suitable v.h.f. condenser 
using ball-bearing shaft mountings 
costs more than a dollar or three and, 
at the present time, is almost unavail- 
able. Its size necessitates construc- 
tion which in some cases is prohibitive 
for mobile applications. Mechanically, 
the condenser-tuned oscillator must 
be built on the order of a Sherman 
tank to obtain the desired mechanical 
and electrical stability. To retain this 
stability while tuning, it is the usual 
practice to employ a gear reduction 
drive in conjunction with a vernier 
dial mechanism. The net result is good, 
providing one has the money, the time, 
and the mechanical ingenuity. 

Instead of this costly and intricate 
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during 
average 2- 
construction of 


Fig. 1. Details of the 
“condenserless” os- 
cillator used in the 
author's 2-meter con- 
verter to improve 
the over-all stability. 


The tuning condenser in a v.hf. oscillator is a source of 


headaches because of problems of stability and cost. The 


author cured these headaches by eliminating the condenser. 


machinery, let us appraise other meth- 
ods of tuning the oscillator. A slug- 
tuned circuit is excellent, and com- 
bines mechanical stability with good 
bandspread linearity. However, a slug 
tuning mechanism requires that one 
have the equivalent of a degree in 
mechanical engineering in order to 
convert 180° of dial rotation to plus 
and minus one-quarter inch of linear 
motion! This application is presently 
being used in another converter, but 
necessitates a home brewed dial mech- 
anism operating on the lead-screw 
principle, including several dial twists 
to cover the band and an ingenious 
pulley and string method of frequency 
indication. The slug performance is 
excellent electrically, but the problem 
still remains of attaining extreme me- 
chanical simplicity 

What's this? An old Donald B. Duck 
catalogue, published at the time when 
5 meters fell into the OYGWHF (“Oh 
ye gods, what high 
category, and here is a 5-meter re- 
ceiver using the ancient method of 
tuning an inductance with a rotating 
shorted turn! Similar in principle to 
the variometer method but using no 
electrical connections, this begins to 
look good—the shorted turn, rotating 
within an inductance causes a change 
in frequency 

Although design engineers state that 
this method is a “Q” destroyer, the 
writer has found empirically that a 
laboratory “Q” meter would be re- 
quired to determine the losses. At the 
same time, an oscillator has been de- 
vised which is hard to beat from the 


frequencies!”’) 


standpoint of electrical and mechan- 
ical stability, very small and 
practically zero investment! 

Note that an ultra-audion circuit is 
employed in Fig. 3, resulting 
electrical and mechanical 
Fig. 1 shows placement of the 
ponents. A 6AB4 h.f. triode is used, 
so that if the: tube bad, a 6J6 
may be plugged into the socket to per- 
form the same functions, the 6AB4 
pin connections being identical with 
one-half of a 6J6. Acorn types were 
discarded for this application due to 
their inherent tendencies toward mi- 
crophonics 

The assembly consists of a rigid 
front panel, suitable vernier dial, and 
solid subpanel, to which is firmly bolted 
a heavy box-shield surrounding the 
oscillator components design 
practice dictates the use of heavy 
metal construction not only to afford 
electrical shielding, but to provide rigid 
support for other circuit parts 

The bandset condenser C,, a 25 uufd. 
APC-type air trimmer, is mounted up- 
on the left side of the box shield. Ly, 
a two-turn, % inch i.d. coil, is wound 
of #10 copper wire, and is soldered 
directly to the bandset trimmer. The 
coil is so mounted that its linear axis 
forms a 45° angle with the axis of the 
dial shaft (see Fig. 2). A 7-pin minia- 
ture tube socket mounts upside down 
at the right of the dial shaft, so that 
grid and plate connections are as short 
as possible (Fig. 1). Two 82 upfd. 
tubular ceramic condensers (C,-C,) 
serve to connect grid and plate pins 
to each end of the oscillator coil at 
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s1Ze, 


in good 
symmetry; 


com- 


rO°® 
goes 


Good 


the bandset condenser. The r.f. chok- 
ing function is performed by R:, a 
1000 ohm, ‘%-watt carbon resistor 
mounted between the plate pin and 
C,, a 1000 wefd. feedthrough condenser 
mounted directly 
the inverted tube 
condenser 
mount for the 
mechanically 
ing. A 
resistor 
terminal 


beneath and beside 
The 


serves as a 


feedthrough 
rigid solder- 
and helps to 
stabilize the plate wir- 
22,000 ohm, ‘'2-watt 
(R,) between the 
and ground 


resistor 


carbon 
tube 
provides grid 
Inasmuch as the cathode and 
one heater terminal are common to 
“B-minus,” this terminal serves as tie- 
point for all ground returns of the 
circuit. The opposite 6.3-volt heater 
lead is fed to the power plug throug! 
another 1000 spzfd. feedthrough con- 
denser located beneath the tube socket 
The mixer voltage is taken from the 
oscillator coil with a single-turn loop 
supported by a feedthrough insulator 
mounted above and behind the coil 
Fig. 1. All that remains is the meth- 
od of tuning the oscillator 

The tuner, Fig. 2, 
inch length of %4-inch o.d 
(clip a few 


grid 


bias 


consists of a one- 
poly” shaft 
from the bottom of your 
ladder line) with a -inch i.d. single- 
turn loop of solid hookup wire at- 
tached thereon at a 45° angle In 
order to effect an inductance change 
equivalent to 4 me. of bandspread 
over 180° of dial rotation, it is neces- 
sary to mount the coil at a 45° angle 
with respect to the axis of the tuning 
shaft. Since the tuning loop is also 
mounted upon the shaft at 45°, the 
plane of the loop is at a right angle 
to the coil axis at zero 
rotation; this position results in the 
lowest frequency reading on the dial. 

At a rotation of 180 the loop be 
comes parallel to the lines of 
flux, thereby reducing the coil’s in- 
ductance and resonating it at its high- 
est frequency A complex angle of 
rotation occurs during the 180° rota- 
tion, at each degree of which the in- 
ductance of the coil is varied by a 
correspondingly larger amount The 
rate of inductance change is linear for 
all practical purposes. This is a major 
difference from older and 
tionally simpler versions of the shorted 
turn 


degrees of 


coil’s 


construc- 
such as a tab or vane of copper 
end of a coil or be 
The inadequacy of 
methods kept 
principle 
bring out its full possibilities 

A brass washer attached to the tun 
ing shaft comprised the first shorted- 
turn tuner. It was thought that band- 
spread could be adjusted by moving 
the washe1 farther from 
the end of the oscillator coil; this as- 


moving across the 
tween two turns 
these 
from 


older amateurs 


using the enough to 


closer to o1 


sumption was erroneous and resulted 
in a complex relationship 
which caused repeat at 
various places on the tuning dial 

The washer was then placed within 
the coil, at its center; immediately the 
2-meter band, in addition to police, 
aircraft, and other were 
tuned over a wide frequency range, 
but with extreme selectivity due to 


vectorial 
Stations to 


services 
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SOLOER = cuoRTED TURN 1/4" 


Lo. 
-~~ (BARE COPPER— SEE Ber) 


, . 
! 
PRESS ON 
WT HOT IRON 


/ POLYSTYRENE 
7) SHAFT - 1/4 OlAM 


(A) 


/ 
cou AXIS 

DIAL AT 160° 

HIGH FRE QUENCY 


DIAL AT Of 
LOW FREQUENCY 


Fig. 2. 


(A) The heart of the “condenserless” tuning system. Several can be made 


up at negligible cost using wire of different sizes to get the proper degree of band- 


spread. 


“Ring” diameter ('4") should be the same for each one tried (see text). 


(B) Shows the relationship of the fixed oscillator coil and the movable shorted 
turn as the dial mechanism is turned through 180°. varying coil’s inductance. 


lack of bandspread. It became evident 
that bandspread is a function of re- 
duction of loop mass rather than one 
of removing the mass from the vicin- 
ity of the coil 

Several tuning shafts should be con- 
structed, having a loop of different 
wire size (not loop diameter) attached 
thereto. In a matter of minutes, it is 
simple to determine the degree of 
bandspread by changing the entire 
tuning shaft and listening over the 
band. The bandset condenser should 
of course, be trimmed so that the 2- 
meter band appears in the center of 
the dial with your particular conver- 
ter i.f. The loops are rigidly attached 
to the shaft by pressing them into the 
plastic with a hot iron, using a dime- 
store 45° triangle as a guide, as shown 
in Fig. 2 

There is nothing really new in the 
design of this oscillator, but its appli- 
cation has not been used extensively 
in amateur circles. If the oscillator 
is constructed rigidly enough, one may 
beat upon the converter with an old 
binder of radio magazines with vigor 
without frequency shift; stability is 
limited only by the mechanical con- 
struction of the oscillator tube. The 
linearity of the tuning depends upon 
the precision with which the loop and 
coil axes are 
angular tolerance of 


although an 
plus or minus 


centered, 


Fig. 4. 


TO MER 


22,000 ohm, 

1000 ohm, ') w. res 

25 wutd. aw trimmer cond. (Hammarlund 
MAPC-25 or equiv.) 

= &2 fd. tubular ceramic cond 
a ~1000 puld feedthrough cond 
tralab FT-1000) 


24. 210 wire 


(Cen- 


by” id. (reactance tuned 
see text? 

1 t. 3210 wire, Vy" i.d. 

6AB4 tube 


Fig. 3. Schematic of the “condenserless” 
oscillator. L, is varied by rotating the 
shorted turn within it; L, is also fixed. 


five degrees is acceptable. Even though 
the small physical size of the design 
makes this circuit extremely interest- 
ing to mobile operators, its functioning 
is so satisfactory that the writer an- 
ticipates using no other circuit at his 
station As the photographs 
show, it has been installed in an ex- 
perimental converter in use here at 
W6WGD WO 


home 


The oscillator is in the shield box at right; the other components belong 


to the converter with which it is used. The oscillator is adaptable to any tunable 


converter. 


The chassis and shield are of heavy material for mechanical rigidity. 


Inside the shield, the 6AB4 is mounted upside down (Fig. 1) for short wiring leads. 


TUNABLE HUM 


IN BROADCAST RECEIVERS 


Apply this method of tracing and eliminating 


hum in radio receivers to other types of 


IXTY-CYCLE cross-modulation, 
popularly known as “tunable hum,” 
has for a long time been a thorn 
in the side of the radio technician. Un- 
like the hum resulting from a defec- 
tive or inadequately filtered a.c. power 
supply, this annoying form of inter- 
ference may frequently frustrate the 
efforts of well-trained 
technicians to eliminate it. 
For the benefit of those few tech- 
nicians who have never come up 
against this problem the following is 
a brief description of this malady 

“Tunable hum” is an affliction which 
may develop gradually or 
denly in an AM radio receivet It is 
characterized by a strong distracting 
power line frequency hum which pet 
versely enough appears only when the 
tuned to a broadcast sta- 
tion carrier Between channels, the 
hum disappears completely, and, to 
complete the discouraging picture, the 
stronger the desired station’s signal, 
the louder is the hum. 

We may filter the power supply un- 

til we have piled up sufficient micro- 


best service 


occur sud- 


receiver 18 


farads to buckle the legs on the serv- 
As a mat- 
ter of fact it is frequently possible to 
battery power 
affecting the hum. 

Of course, this last experiment, that 


ice bench, but to no avail 


substitute a 
without 


supply 


Fig. 2. Overhead a.c. power lines as shown 
in (A) pick up broadcast signals and re-radi 
ate them with added 60 and 120 cps hum 
modulation. (B) is the equivalent circuit for 
the hum generator shown in (A) and in Fig. 1. 


By SIDNEY WALD 


an annoying 


interference. 


of eliminating the a 

completely, furnishes us 
as to the origin of 
stubborn forms of 


power supply 
with a clue 
one of the most 
tunable hum. Its 
must lie outside the receiver 
and the hum must, therefore, be a 
true modulation of 
rier frequency 
The writer's 
in this subject 


cause 


the broadcast car- 


and 
was aroused a 
when, while 
asked to 


interest curiosity 
number 
Visiting a 
apply some 
“know- 
hum in 
didn't 
addi 
supply 

Then, to 
Situation, it 


of years 
friend, he 
of his electrical 
how” to a 
the family radio 
take very long to discover that 
tional filtering of the power 
had effect 
further complicate the 
was observed over a period of several 
days that for hours at a time the re- 
ceiver would be perfectly normal and 
free from interference and suddenly 
there would be a click and the same 
old hum would come on again, virtu 
ally ruining reception on all stations 

By this time rooting out this inter- 
ference had assumed the nature of 
a technical challenge which the write: 
could not ignores 

During the ensuing investigation it 
was found that 

1 A second 
known to be in 


azo, 
was 
engineering 
line 
receive! it 


troublesome 


absolutely no 


which 
condition 
subject to the same trouble when in- 
stalled in the affected area 
2. This second receiver was battery- 
and immune to 
power line interference. 

3. The interference 
when the outside antenna (located on 
the roof of the apartment house) was 
connected 

From here on, it 
amateur detective 
battery-operated 


receive! was 


good was 


operated ordinary 


was strongest 


Was a 
work. A 
receiver, 


matter of 
portable, 
used to 
sniff out” regions of highest hum in- 
tensity, pointed the way to the 
along the path of the antenna 
in wire 

On the roof, the region of maximum 
intensity of tunable hum was found 
adjacent to a neighboring antenna, 
some 20 feet from the antenna be- 
longing to the set with the initial 
complaint. The lead-in wire of the 
offending antenna was traced visually 
and the location of the apartment into 
which it entered was determined. 


roof 
lead- 


ANTENNA INP 
TRANSFORMER 


POWER 
TRANSFORMER 


NORMALLY OPERATING 
RECEIVER (COMP. aiNT 
HUM ON ANY RECEIVED 
STATION) 


Fig. 1. 60-cycle hum originating in leaky 
lightning arrester at offending radio set is 
radiated by antenna to neighboring ones. 


recelve! in 
co-opel ation 


Gaining access to the 
this apartment with the 
of the occupant was not so simple but 
was finally accomplished. A glance at 
the broadcast disclosed 
nothing unusual until the set 
turned on. A loud hum issued from 
the loudspeaker mingled with the 
broadcast signal; a turn of the tuning 
dial and it was There was our 
old arch-enemy the hum 
again The write! ownel 
of the receiver, did she 
hum trouble? “Of c 
answer, “we're used to it! Imme 
diately, the portable battery-operated 
was turned on and 
too, issued the annoying 

The next action proved to be the 
key to the whole The re- 
ceiver was turned off with the 
able still operating. Amazingly enough 
the hum _ disappeared 
broadcast signal clear and undistorted 
There was no doubt ibout it. 
time the receiver in 
switched on the hum would be present 
on the carrier received by the portable 
monitor. A quick check with the re- 
ceiver owned by the 
in the front apartment 
his hum to come and go as the of- 
fending set was turned on and off in 
the second apartment 

An examination of the suspicious 
installation noth- 
ing unusual except for a lightning ar 
connected between the antenna 
post and a nearby radiator 
pipe. Disconnecting the lightning ar- 
rester proved to be the solution to the 
hum that had been plaguing the area 
This defective unit tested fo 
leakage resistance and was found to 
have a resistance of 50.000 
ohms, whereas a good lightning a1 
rester should be completely 
tween antenna and ground terminals 

Apparently what happened was 
this: When the receiver was turned 

(Continued on page 102) 


receiver here 


was 


gone 
tunable 
asked the 


always have 


yurse,””’ came the 


receive! irom it 


sound 


problem 


port- 
leaving the 


each 


juestion was 


writer's friend 
showed 


receiver disclosed 


reste! 


steam 


was 


about 


open be 
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UCH of the information included 
in this article is presented in an- 
swer to the many inquiries sub- 
mitted by those who read the author's 
earlie! and fulfill- 
need for a universally ap- 
plicable equalizer-preamplifier 

A summarization of the features de- 
serving inclusion in the final 
provides a circuit 
Diversified opinions concerning 


article towards 


ment of a 


design 
basis for develop- 
ment 
certain auxiliary appliance: 
lest among 


alike 


are mani- 
professionals and laymen 

without 
some degree of subjectiveness that se- 
lections are given However, it is felt 
that the majority of readers will re- 
rard them as the minimum necessary 


Therefore, it is not 


for consistency with the highest grade 
of equipment used to form the com- 
plete audio system. The design “check 
list” includes 

(a) Provision for incorporating and 
matching phono cartridge tele- 
and tape inputs 


radio 
vision 

(b) Control of over-all amplification 
switched recording play- 
back equalization 


(c) Easily 


(d) Continuously variable bass com- 
pensation 

(e) Continuously variable treble 
compensation 

(f) Low-frequency 

(9g) High-frequency 

(h) Low 

Along 
other 


rumble filter 

filter 

impedance output 

with desirable inclusions, 
effects are subject to considera- 
Instability, superfluous 
and distortion are equally 
as undesirables. Readers of the pre- 
will recall the blanket 
solution to the hum and noise prob- 
lem. Wirewound resistors and a direct 
current heater supply are applicable 


noise 


tion noises, 


important 


vious article 
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Over-ail view of complete preamplifier 
showing sub-assembly construction. The 
bulk of the wiring is completed outside of 
chassis. Panel controls (left to right) are: 
low-pass scratch filter. treble, bass, volume 
power, program selector, and equalizer. 


Design details on a modern control unit engineered 


to provide flexibility and high quality performance. 


in any design. If it were not for rea- 
follow shortly, d.c. would be 
recommended for all applications. As 
will be appreciated by many, the final 
circuit permits a.c 


sons to 


operation in many 
Distortion is maintained at a 
very low figure by proper 
tion and generous amounts of feed 
back. It should be noted thet every 
with the exception of the first, 
feedback 
Attention is 

matic of Fig. 1 
tion will reveal its sectionalization 
into a magnetic pickup preamplifier 
feeding a two-stage feedback ampli- 
fier. Tone controls follow this section 
into a cathode follower. In 
there is the 
filter that was described in the earlie 
article. More detailed study 
Six-position equalizer, 
and the method of using the cathode 
follower as a buffer between the 
pass filter and the balance of the cir- 
cuit. When the filter is in the “flat” 
position, output is taken directly from 
the cathode follower. Otherwise, the 
output is taken from the filter where 
there is no need for a very low im- 
pedance output because of the delib- 
erate attenuation of the higher 
quencies. The low impedance 
of the feedback amplifier and the high 
impedance loading of the cathode fol- 
lower form an ideal condition for the 
controls. A direct approach to 
each section will greatly facilitate an 


cases 


tube opera- 


stage, 

uses 

directed to the 
Preliminary 


scne- 


inspec 


addition 
sharp cut-off low-pass 


shows a 


rumble filter 


low- 


fre- 


source 


tone 


understanding of the complete unit 


Playback Equalizer Section 


There is no question in the write 
mind that feedback type equalize 
are much to be preferred over “be 
types that offer no 
outstanding advantage such as reduc 
tion of distortion. As low as 20 cps 
feedback types have distortion reduc 
tion factors great enough to be read 
ily appreciated, Distortion at highe 
frequencies defies measurement; how 
eve! feedback 
sarily of the 


tween the stages” 


most types are 
that introduces 
noise because of unbypassed cathode 
The equalizer stage to be presented 
have this difficulty nor 
it have another drawback, to be men 
that is common to the 
en those with grounded 
cathodes. It is no more 
to construct although it requires more 
components 

It has come to be accepted that re 
cordings need to be 


neces 
breed 


does not does 
tioned shortly 
other types e 


troublesome 


exactly equalized 
if the maximum of realistic reproduc 
tion is to be obtained 
tic systems are subject to such 
variations, all equipment leading to 
the amplifier output terminals must 
be of unquestionable performance. This 
permits adjustment of the acoustic 
system. With properly equalized re 
cordings, subsequent frequency-sele¢ 
tive tone controls can be used effec 
tively in differences in 
loudness playback vs re 


Jecause acous 


wide 


co-ordinating 
levels and 
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HIGH IMPEDANCE INPUTS 
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(SEE TEXT) 
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0.c 


ISOLATED 
SUPPLY 1S USED 
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GROUND W 
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— Se 


R35 d 


Note: Although d.c. heater voltage is 
preferred for V,; a.c. operation is pos 
sible, connect across 6.3 volt heater 
terminals of V,. 


D 


7 fF 


R,-—47,000 ohms (G-E) or 27, 
( Pickering )—recommended by 
facturers 

Ry, Ru, Rig, Ra-—100,000 ohm, 1 w. wirewound 


res. 


000 
the 


ohms 
manu 


82,000 ohm, Vy w. 
Ry—220,000 
10% 
470 ohm, 1 w. wirewound res. 
R y—470,000 VY, 
10% 
r-~ 1000 ohm, Vy w. carbon res. 
Rog—~47 000 Vy, 
10% 
y~ 100 ohm, 10 w. res. with adj. tap 
v- 33,000 ohm, Vy w. carbon res. 10% 
» Rig, Rug ~megohm linear-taper pot 
—1800 ohm, 1 w. wirewound res. 
«120,000 ohm, Vy w. 
Re, Ry—1 800 ohm, 
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1 megohm audio-taper pot 


10% 
carbon 


carbon res. 


ohm, 2 


ohm, carbon 


+ 


i0o”% 


ohm, w~. carbon 


+ 


carbon res. i¢ 
1 


2 carbon 


: 


R 
R 
R.- 
R 
R 
Rv, 
R 
R 
R 
R 
R 
R, 
Re. 


ohm, Vy w. carbon 


+ 


Ry . ohm, yy, ». carbon 


AES 
MOST 78 


ONE POINT 


POWER SWITCH 
$3\, GANGED TO 


t VOLUME CONTROL 


LOW-PASS 
FILTER POSITIONS 
1. SKC 
2.7KC 


3. FLAT 
R36 


‘o—? 


‘ 3 
/ R405 


EQUALIZER POSITIONS 
FRR 76 4 NaRTB 
5. COL LP 


6. RCA 
(EXCEPT 


_ 
ar 


ca] Spsc2e ¢ 


ic24 


bo 


ORTHOPHONIC) 
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1% 
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«» Cu-——.05 yfd., 400 v. cond 
—150 pufd., 500 v. ceramic cond. 
Cu, € ~O02 ufd., 500 » 
10% 
25 ufd., 400 » 
50 wufd., 500 ». 


2». 10% 


carbon res. 


10% 
carbon 


zr zzEa 


megohm, . 


| 


10% 
3% 
3% 
10% 


ohm, Vy w. carbon res. 


ohm, ' carbon res. 


ohm, Vy w. carbon res. 


ohm, Vy w. carbon, res. 
ohm, 1 w. res. 
~100,000 y 


ohm, 2 w. carbon 


1% 


cond, 


SANNA DR BRRBRTE 


ceramic cond, 


cond 


ceramic cond. 


~ 


C 
P,—2-prong 


J 


I», 


S 
Ss 
5s 
S 


All 


V, 
y 


AR AAAAAAR 


Cor 

10% 
—S$00 pufd., 500 v. ceramic cond 
ve 200 pufd., 500 v. ceramic cond. 
»—200 pufd., 500 v. ceramic cond. 
or—300 wufd., 500 ¥. ceramic cond. 
«—350 wufd., 500 v. ceramic cond. 
»— 100 pwufd., 500 v. ceramic cond. 
“wy Cor—150 pufd., S00 v. ceramic con 
Cu—100 pufd., 500 
- ae 
w—200 pufd., 500 v. ceramic cond. 1% 
1— 300 pufd., 500 ¥. ceramic cond 1% 
shielded plug (Amphenol 


001 ywfd., 300 »v. ceramic cond, 


+ 


d.+ 1% 


Ft ¥. ceramic cond. 


80- 
MC2M) 

—2-prong shielded receptacle (Amphenol 80- 

PC2F) 

J——RCA-type phono receptacle 

»—D.p. 6-pos. rotary sw. (Mallory 3126]) 
—S.p. 3-pos. rotary sw. (Centralab 1461) 

——S.p.st. sw. fon Ry) 

:—6-pole sw. (Mallory 
type 


3163]) 
before 


3-pos. rotary 
switches (make 
break) 

~6U8 tube 


, Ve—I12AX7 tube 


are shorting 


Fig. 1. Complete schematic diagram of 


cording acoustics. Lack of bass, espe- 
cially at low levels, is sometimes the 
fault of the speaker or its acoustic 
environment. Often, however, it is due 
to insufficient bass equalization in the 
recording equalizer stage, in which 
circumstance even full use of the bass 
tone control will not prove to be 
enough. 

Familiar twin-triode feedback equal- 
izers are incapable of the 6 db-per- 
octave rate necessary in many play- 
back requirements for proper bass 
equalization. This may come as a 
surprise to many because of the popu- 
larity of the various arrangements 
using triodes. The main reason for this 
is insufficient loop gain. Under ideal 
conditions, a gain of 2500 or so can be 
expected from cascaded 12AX7 sec- 
tions and about 900 for a 12AY7. This 
in itself is poor. Aggravation of the 
situation appears with an unbypassed 
first cathode resistor that cuts these 
values by more than 50%. Since this 
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equalizer-preamplifier. 


situation has not been well publicized, 
it is desirable to present a brief sup- 
porting analysis. 

An important factor in the maxi- 
mum available rate of boost from any 
feedback equalizer is the ratio of mid- 
band loop gain (gain without feed- 
back) to the over-all midband gain 
(gain with feedback). Examination of 
Fig. 2 will show the response that can 
be expected for different values of the 
ratio, A./G». These curves are based 
on stages with sufficient coupling and 
bypassing well below 10 cps. The 
12AX7 example with the commonly 
used over-all midband gain of 50 can, 
at best, produce a curve somewhere 
between the ones shown for ratios of 
20 and 40. In like fashion, the 12AY7 
will produce the 20 curve. Because 
the feedback can be considered almost 
purely reactive (at lower frequencies) 
and therefore double in value every 
octave no cause for a 6 db-per- 
octave rate here. In fact, for any cir- 


is 


Precision parts are used throughout to insure quality performance. 


cuit to produce this rate, an infinite 
ratio is required as the equation in 
Fig. 2 shows. At 50 cps, with a 500 cps 
turnover, 20 db (Cc 10) cor- 
responds to 6 db-per-octave from the 
turnover. Substitution of these values 
in the equation will cause the denom- 
inator to go to zero with a subsequent 
impossible gain requirement 

With this in mind, several alterna- 
tives are possible. Ratios in the neigh- 
borhood of 80:1 can be obtained by 
dropping the over-all gain with more 
feedback or by raising the loop gain 
by the use of pentodes. To drop the 
over-all gain with triodes would entail 
using feedback components that would 
load the stage to excess and would re- 
quire condensers of physical propor- 
tions too staggering for space require- 
ments. Chances are that the requisite 
G, would be too small for application. 

A compromise using a high gain 
pentode with a sufficient A./G. ratio 
and an unfedback triode first stage 
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boost 


gives proper compensation and per- 
mits bypassing of the first cathode—a 
threefold advantage. Bypassing great- 
ly lowers first noise, permits 
a.c. heater operation and gives higher 
gain. Attenuation due to the feedback 
isolation resistor requires that the 4ri- 
ode precede the pentode for maximum 
signal-to-noise ratio 

“Natural” for this application is the 
6U8 triode-pentode. Designed primar- 
ily for r.f. use, 6U8's are newcomers 
to audio. They have microphonic ten- 
dencies, but no more so than other 
types used often in similar circuits. 
Some selection at the parts dealer 
will help: hold the tube by the pins 
and tap it with a fingernail while 
listening for various bings and bongs 
After about ten hours use, many of 
these tubes will become much quieter 
Their thermal noise naturally varies 
from tube to tube, but has been found 
to be quite low especially with the 
circuit shown. 6AU6’s with extremely 
low hum and noise levels can be sub- 
stituted where one envelope is not 
deemed advantageous or where higher 
gain is desired. This will be further 
discussed with the next section 

An over-all midband gain of 25 to 
30 can be expected from the first sec- 
tion. The pentode has a loop gain of 
185 and is reduced by feedback to 
about 1.25. The triode stage has a 
gain of 20. 

Equalization is provided for what 
the writer believes to be the majority 
of the recordings in use. Rather than 
use a separate network for each posi- 
tion, the switching uses a minimum of 
parts to achieve the correct values. 
For those with special requirements, 
a table is provided in Fig. 3 that will 
enable quick selection of components 
These have been derived by network 
transformations of values generally 
given for “between the stages” equal- 
izers.* 

Wirewound resistors are 
in all places where their use contrib- 
utes to lowered noise. Bypassing of 
R, is effective only above 20 cps, there- 
fore this resistor must be wirewound 
to prevent low frequency noise. Cy 
has been added to prevent high fre- 
quency instability. It has no attenuat- 
ing effect in the audible region 

A single resistor, R,, does a lot of 
work in this circuit. The addition of 
this component completes the rumble- 
filter scheme. First,coupling constants 
throughout the unit were chosen to 
give roll-off below 20 cps. R; and C: 
are similarly chosen. Feedback from 
the pentode stage via R, is operative 
only when the impedance of the triode 
cathode rises—at very low frequen- 
cies. The combined effect is to give a 
fairly rapid attenuation below 20 cps 
without altering response above that 
frequency. Experiments with parallel- 
T networks have shown that while the 
attenuation rate is greater, the im- 
provement does not justify the added 
complication 
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Fig. 2. Rate of bass boost of feedback equalizers depends largely upon the ratio 
of midband gain with and without feedback. Text points out shortcomings of many 
equalizers using degeneration and offers basis for development of unique circuit. 


final amplifiers vary from 0.55 to 15 
volts. The output of the preamplifier 
is largely determined by the 
section 

Again feedback has been called upon 
to provide amplification that is distor- 
tionless and virtually independent of 
tube characteristic or supply voltage 
variations. To ensure this, the loop 
gain must be high enough to have 
A,./G, large compared to one. The 
feedback must not, however, be great 
enough to excite oscillation and some 
caution is advised. As shown, the 
gain is nearly 67 and is determined 


second 


Fig. 3. 


Recponse of equalizer positions shown in Fig. 1. 


almost solely by R.»/Ryv. For lower 
gain, Ry. has to be lowered and a 
12AU7 should be used. For higher 
gain, bypassing of R» may be required 
in addition to increasing the value of 
R,.. If higher gain is contemplated, it 
should be borne in mind that tube 
noise from this section, as well from 
the first section, will increase propor 
tionately. 6AU6's will have to be used 
in the first section with a d.c. heater 
supply. The d.c. is recommended there, 
as shown in Fig. 1, because the gain is 
high by usual preamplifier standards. 
Lower gains will suffice with cartridg- 


Special urrangements 


can be designed by referring to the basic circuit and table of components. 


a 


SOppte 


SS 


“ey, 


TABLE OF COMPONENTS 
TYPE ci RI c2 
NARTB |. ° 


° 


AES oO 
HMV, BRIT -COL} . 1] 


CaP TELE 
EUROPEAN, 
EARLY AMER 


RESPONSE IN 6d 


5 


coL 33 
cou 76 


RCA 76,45). 
RCA 33 


EPT ORTHO 
USE NARTB) 


| LON 78 FFRR 


| 


1000 
FREQUENCY IN CPS 


Two views of the sub-assembly at different stages of its construction. See text. 


Ti 


u7V 
ac 


u7V 

zg 

R—S5 ohm, 10 w. adi. res. 

c 1000 yfd., 6 v. elec. cond 

7 Fil. trans. 117 ¥. to 7.5 ¥. @ 4 amp. sec. 
(Stancor P-SO1S or equiv.) 

7 Fil. trans, 117 v. to 6.3 ¥. @ 1.2 amp. sec. 
(Stancor P-6134 or equiv.) 


Rect Full-wave bridge rectifier (Mallory 
IBI2R) 


Se eleieed atiate | 


63aC de--y2> vi> 
. id 


(8) 


Fig. 4. Two easily built d.c. heater sup- 
plies designed to be used with the first 
stages of the high-gain preamplifier unit. 


es such as the Pickering which has an 
output of over 50 millivolts. With the 
lower output types, such as the Gen- 
eral Electric, a gain of 50 or more is 
needed in this section unless the final 
amplifier is more sensitive than those 
ordinarily encountered 

Maximum output from the second 
section is slightly more than 40 volts 
After subsequent attenuation by the 
tone controls and cathode follower, 
the available preamplifier output is 
over 3.5 volts 

High impedance inputs should be 
preset to permit full use of the volume 
control without overloading the feed- 
back amplifier. Maximum input to 
the volume control is approximately 
60,000/R,, volts 


Tone Controls 


An unusual combination of bass and 
treble controls was chosen because of 
its smooth action. The treble circuit 
gives only boost and is entirely satis- 
factory when de-emphasis is correctly 
applied in the equalizer stage and 
when the low-pass filter is available. 
Experience has shown that this is true 
with input material other than phono 


Circuits associated with equalizer, tone controls, and low-pass scratch filter 


are wired to control assemblies. 


Protective shield cans are not too essential. 


provided the source is properly bal- 
anced. Usually it is the predominance 
of a maladjusted tweeter that is to 
blame when highs cannot be brought 
under control with a treble control of 
this type. Known as variable “degree” 
as Opposed to variable “slope,” its ef- 
fect is to lift the middle as well as the 
top highs, thereby giving a more bal- 
anced action. Boost and droop are 
more applicable to the bass end with 
a variable slope control. This 
preferred in that region 

Output from the cathode follower is 
about 0.85 times its input. The output 
impedance is nearly 500 ohms. Be- 
cause of the elevated cathode, heater 
returns should be made to a similar 
potential. The pentode screen grid is 
an ideal place 


Low-Pass Filter 


Comment about this stage is limited 
to information not mentioned in the 
earlier article. R,» and Ry» have been 
chosen to bring the gain to unity so 
there will be no change in level when 
the filter is switched from flat to 
cut-off. 

Bypassing R,, is not recommended 
as it produces a peak in the response 
The loop gain has been increased by 
the use of a 12AX7 section instead of 
a 12AU7 and produces an optimum 
cut-off characteristic for the given 
component tolerances with a gain of 
about 25 

Experimenters who wish to investi- 
gate the possibilities of a variable slope 
filter can try variations of the 
gain by placing a potentiometer in the 
loop or by bridging the T-network with 
a variable resistor, etc. A wide varia- 
tion of slope is possible, but full varia- 
tion from flat to extreme cut-off would 
seem difficult to obtain. At present, 
sufficient data is not available to quote 
definite capabilities. 


loop 


Power Supply 


Duplication of the voltages shown 
on the schematic is probable within 
10% with a supply of 300 volts. Volt 
ages as low as 250 volts can be suc- 
cessfully used. In any event, the 
ply must be isolated by a resistance 
greater than 10,000 ohms if the main 
amplifier is to furnish the plate power 
Ideally, a well decoupled point should 
be chosen in the final amplifier that 
will supply at least 370 volts with the 
additional 7 ma. loading of the pre- 
amplifier. 

A separate power supply need only 
furnish 250 to 300 volts and in the in- 
terest of flexibility and sure-fire sim- 
plicity this is to be recommended 
Self-powered preamplifiers are coming 
more into their own because of the 
desire of most experimenters to try 
their units with many different 
amplifiers 

Heaters must be supplied with a 
separate winding and preferably a sep- 
arate transformer. Conditions for a. 
or d.c. operation of the playback- 
equalizer (first) section heaters have 
been stated. Since the 6U8 draws 450 
(Continued on page 112) 
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A good low-pass filter for 
medium-power rigs can be 
had at reasonable cost. 


N SPITE of anyone's wishful think- 

ing to the contrary, television is 

here to stay. As a result, greater 
demands than are now put on 
the amateur to achieve purity of sig- 
nal, so that any interference will not 
be the result of harmonic or spurious 
emissions from the amateur transmit- 
ter. We are all painfully aware of the 
shortcomings in the design and fab- 
rication of some television receivers 
and we should give due credit and 
strong support to those few courage- 
ous amateurs who have outspokenly 
challenged the shoddy practices of 
many TV receiver manufacturers. We 
must also give credit and support to 
those manufacturers who have in- 
stalled high-pass filters in receivers 
already sold and have improved their 
correct deficiencies 
. 


evel 


designs to 
The position of each of us 
amateur radio as a whole can be 
strengthened through our being cer- 
tain that our own equipment is de- 
signed and working properly. It was 
with this in mind that the writer re- 
cently purchased a new TVI-proofed 
It was decided that 
further safeguard against harmonic 
radiation filter should 
be placed between the transmitter and 
the antenna to attenuate any possible 
harmonics Having already 
a goodly sum in the transmitter, it 
with some dismay that we ex- 
amined the prices of suitable low-pass 
filters for transmitters. There seemed 
to be no reason why a 
home-grown filter could not be 
at relatively low cost 
Reference to a radio 
handbook showed that a three-section 
pi network should be relatively ef- 
fective and quite simple to build. The 
whether close 
tolerances would need to be observed 
in the component parts, but a little 
pencil work with the handbook for- 
mulas showed that a reasonable de- 
gree of tolerance could be allowed 
Since the lowest-frequency television 
allocation in the Dallas-Fort Worth 
area is Channel 4, it was considered 
that the simple low-pass pi network 
would achieve a suitably high attenu- 
ation at this channel. This proved to 
be the Where the lowest-fre- 
quency allocation is Channel 2, an M- 
derived filter would provide higher 
attenuation at Channel 2. 
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The internal view of the low-pass filter shows its simplicity. The 2” 
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brass-pipe case gives perfect shielding. Note the ceramic condensers. 


As a starting point the frequency 
10 mc., approximately midway between 
the upper end of the 10-meter band 
and the lower end of Channe! 2, was 
chosen as the cut-off frequency. The 
network was designed to work in a 52- 
ohm line, such as type RG/8-U. De 
sign values for the shunt condensers 
were worked out from handbook for- 
mulas; and commercially-available 
disc ceramics, nominally rated 
close to the design values, were pur- 
These condensers rated 
at 500 volts and should stand up very 
well in service for transmittet 
of up to 200 watts or so, provided that 
the standing-wave ratio of the trans 
mission line is kept within reason. De- 
sign values for the like- 
wise worked out, and parameters of 
the coils were determined by use of a 
“Lightning Calculator.’ See Fig. 1 
for the circuit diagram of the filter 
The pi network was built in a three- 
section made of four circular 
brass shields spaced on four “%-inch 
brass rods, each seven inches long. The 
rods threaded with ‘ threads 
for their entire length. The shields 
were cut from 20-gauge brass, care- 
fully trimmed to fit smoothly 
two-inch brass tube, and were spaced 


very 


chased are 


powers 


coils were 


chassis 


were 


inside a 
at equal distances brass 
rods The two end 
coaxial fittings, while the two inter- 
mediate shields contain National TPB 
feedthrough bushings. The end coils of 
the network were between 
the coaxial fittings 
bushings, while the 


along the 
shields contain 


soldered 
and the 
center 


adjacent 
coil was 


Fig. 1. Schematic of the low-pass filter. 
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Fig. 2. Attenuation curve of the $5 filter. 
soldered in place between the feed- 
through bushings. The shunt conden- 
soldered in place between 
the coils and the shields by as short 
a path as possible 

The entire assembly was slipped 
into a seven-inch length of two-inch 
pipe Before the end shields 
were soldered in place, the assembled 
unit baked at a moderate tem- 
perature for fifteen minutes to 
drive out any moisture remaining in 
the unit While the filter could be 
mounted in several ways, it has been 
found that two U-bolts, made of \%- 
inch brass rods, provide a simple way 
of bolting the filter to the back of the 
transmitter cabinet 

After completion of the unit, a test 
was made to determine the effective- 
ness of the filter. Fig. 2 is a graph 
showing the results of this test It 
will be noted that the attenuation is 
negligible below 30 me., and that it 
increases to more than 40 db for Chan- 
nel 2, 50 db for Channel 3, and 59 db 

(Continued on page 102) 
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D.C. DISTRIBUTION 
IN TV RECEIVERS 


You can use an ordinary v.o.m. for rapid TV servicing 


when you know the theory and operation of the d.c. 


receiver circuits and their 


IT or miss troubleshooting proce- 

dures can never make TV servic- 

ing a profitable business. A definite 
method is needed in all service work. 
This is especially true of locating 
defects and giving estimates right in 
the home, where a rapid, simple proce- 
dure is essential. Furthermore, this 
procedure must use only a few com- 
pact test instruments. All this sug- 
gests the most approach—<d.c. 
measurements. 

Every service technician knows how 
to measure “B voltages, but in to- 
day's complicated TV models a single 
voltage reading is often not sufficient 
to locate the defective part. Different 
models use greatly different circuits, 
exact diagrams with voltage figures 
are usually not available in the home, 
and the variation in tubes and line 
voltage further complicates d.c. trou- 
bleshooting. Yet the d.c. operation of 
most stages in a TV set is a direct in- 
dication of its over-all performance 
and can be used to spot a large num- 
ber of common defects. This article 
will show the service technician how 
he can troubleshoot any TV set in the 
customer's home with only a simple 
v.o.m. and a good understanding of 
the d.c. paths in the set 


D.C. per Stage 


Any TV receiver can be broken up 
into a series of circuits each of which 
has a tube as its center. A signal is 
applied at the grid or cathode and is 
taken off at either the plate or cath- 
What happens to the amplitude 
and waveshape of this signal depends 


basic 


ode, 


Fig. 1. TV receiver if. stage showing 
normal d.c. readings for the circuit. 
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normal measurements. 
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Table 1. Various forms of Ohm's law with 
examples, for use in d.c. measurements. 


on such fixed components as coils, con- 
densers, and resistors and on the d.c 
voltages and currents applied to the 
tube Assuming that the filaments 
light up and the coils are not shorted, 
the entire tube circuit can be exam- 
ined on a d.c. basis only 

Fig. 1 illustrates a typical if 
The current throuzh the tube results 
in a 0.47-volt drop across R,, the cath- 
ode resistor. If the --1.5-volt bias was 
absent the tube current would rise 
possibly up to 20 ma., and the voltage 
across R, would be close to 1 volt. A 
single voltage measurement can, 
therefore, tell us all pertinent facts 
about this stage. If we measure about 
0.5 volt across the 47-ohm cathode re- 
sistor we know that the grid 
correct which means the grid coil is 
not open and C, is not shorted. We 
also know that the screen and plate 
are receiving approximately the right 
voltage and that C, is not shorted and 
the plate coil is not open. The remain- 
ing possible defects narrow down to 
misalignment, shorted turns in either 
coil, or possibly a bad tube. The last 
is unlikely since tube emission must be 
good to give proper voltages. Thus the 
operation of an entire stage can be 
checked with a single d.c. 
measurement, 

Most forms of service data 
the correct d.c. voltages for all 
elements. To interpret 
meaning of an incorrect voltage at 
any point, the service technician 
should understand the d.c. operation 


stage 


bias is 


voltage 


show 
tube 
correctly the 
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of the entire set 
needs to know 


Basically all one 
is Ohm's law in its dif- 
ferent forms. Some helpful data on 
this is given in Table 1 

To check the d.c 
amplifier tube, simply 
current 
ode 


operation ol any 
check the tube 
This is easiest where a cath- 
used If the cathode 
is grounded, measure the plate cur- 
rent by reading the voltage across 
either the plate load 
decoupling resistor In most 
cases where correct plate current and 
voltage are found, the control and 
grids will also be operating 
correctly 

Oscillators which are operating 
properly have grid-leak and 
therefore draw less current than when 
some defect prevents proper 
tion During improper operation the 
tube current often beyond the 
tube operating limits 

Three different oscillators are found 
in TV sets: the local oscillator in the 
tuner, the vertical, and the horizontal 
saw-tooth generators. Local 
tors, either v.h.f or u.h.f, usually re- 
quire about 120 to 150 volts with 10 
to 25 ma. of current. To check 
do not measure grid bias, but connect 
the d.c. voltmeter across the plate de- 
coupling resistor, usually 150 ohms 
the tube is oscillating the meter read- 
ing will increase when a 
tip is brought near the tank 
This check does not determine the os- 
cillator frequency, but in the 
of either picture it 
whether or not the oscillator is work- 
ing 

The vertical and horizontal 
tors can be checked by measuring the 
grid bias. Touching the grid with the 
meter probe will shift the 
somewhat, but here again 
operation of the stage is checked. Ac- 
tual voltages vary from 10 
volts for some horizontal circuits to 

25 volts for vertical blocking 
lators Remember that bias should 
be measured between the grid and 
cathode pins of the tube. In addition 
to bias, the voltage drop read across 
the plate load resistor will show the 
current and thereby completely cover 
the tube operation 

Clipper and limiter circuits invari- 
ably draw very little d.c. power since 
they operate at cut-off most of the 
time. 
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D.C. Distribution in Over-all Receiver 

In addition to being able to per- 
form d.c. tests on individual stages the 
technician must also know how the 
over-all d.c. network in a TV set 
works and what voltages and cur- 
rents can be expected in each section. 

The basic d.c. system for any TV set 
is equivalent to that of a power sup- 
ply and a load. The power supply 
converts the a.c. power into a dc 
voltage, usually much higher than 
the 117-volt a.c. line, and a certain 
amount of current which then 
ates the various tubes in the receiver 
Fig. 2 shows the schematic diagram 
of a typical power supply and its 
equivalent circuit. The equivalent cir- 
cuit of the transformer full-wave rec- 
tifier and pi-type filter is a simple 
battery with the voltage V, supplying 
a current J. In this example we as- 
sume that the entire TV 
supplied by this same voltage and 
the total of the currents drawn by 
each tube is equal to J. Some TV re- 
ceivers have a d.c. system where only 
a single “B voltage is used for all 
but the majority of sets em- 
ploy more complicated schemes 

The if. amplifier tubes are rated 
at about 150 volt plate and screen 
voltage, while some of the sweep oscil- 
lators and video and sweep amplifiers 
require between 250 and 400 volts 
plate supply. One simple solution to 
the problem of supplying two widely 
different plate voltages is the scheme 
used in the original 630 type receivers 
This is shown in Fig. 3, and consists 
mainly of a resistive voltage divider 
which supplies the various correct 
voltages and currents to each section 
The excess power is dissipated in the 
bleeder resistors which are usually of 
the wirewound type. While this cir- 
cuit results in fairly good regulation 
and certainly is convenient and simple 
to understand, it is not very econom- 
ical. Because of the power dissipated 
in the bleeder more d.c 
power must be supplied than the tubes 
actually use This requires an ex- 
pensive power transformer, two 5U4 
rectifiers, extra components and re- 
sults in extra heat in the chassis 

To utilize the “B power more 
fully, modern TV receivers use a num- 
ber of schemes for eliminating drop- 
ping resistors whenever One 
very widely used economy circuit is 
shown in Fig. 4A. As mentioned before, 
the if. stages require between 120 and 
150 volts for the plate and screen sup- 
ply. Similarly, the audio output ampli- 
fier can be designed to use approxi- 
mately the same voltage. If the main 
“B+” voltage was 270 volts the sim 
plest arrangement would be the one in 
Fig. 4C, where resistors R, and R, drop 
the voltage down to the level required 
and dissipate the excess power. In 
Fig. 4C, the power delivered by the 
power supply is 270 volts at 70 ma 
or about 19 watts. Almost half of 
this power is dissipated in the bleeder 
resistors. 

Now look at the circuit in Fig. 4A 
Here the audio amplifier is in series 
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oper- 


receiver 1S 


stages, 


resistors 


possible 


with the three i.f. stages as far as d.c. 
is concerned. The 6V6 output tube 
serves as a dropping resistor to lower 
the voltage for the three if. stages. 
Both of these loads use the same cur- 
rent and, in effect, the 6V6 output 
tube serves to regulate the i.f. plate 
voltages. 

Assume that the “B+” voltage 
drops slightly due to line voltage 
variations. This means that the cath- 
ode bias of the 6V6 is reduced, allow- 
ing this tube to more current 
and therefore maintain the voltage 
on the three i.f. tubes. Similarly, an 
increase in “B voltage means an 
increase in 6V6 bias which again 
keeps the “B+” voltage for the if 
section relatively constant. Because 
the total gain in the if. section is 
large, variations in plate supply volt- 
age of the if. tubes have much more 
effect than “B variations in the 
6V6 audio amplifier 

A very important feature of the cir- 
cuit in Fig. 4A, is the two condensers 
C, and C,. These condensers provide 
low a.c. impedance paths for the audio 
signal and for the i.f. signal, keeping 
the “B+” for both series loads a true 
d.c. voltage. If either was open, mo- 
torboating in the audio, and audio 
variations in the if. signal would re- 
sult. If C, was leaky or even shorted, 
the entire 270 volts would be applied 
to the 6V6 tube. Because the tube has 
a self-bias arrangement and is capable 
of handling such a high plate voltage, 
the 6V6 would not burn out. However 
there would be very little or no plate 
and screen voltage for the i.f 
cutting off the picture signal and, in 
an intercarrier set, the sound signal 
as well If condenser C, is shorted, 
the excessive plate voltage on the if 
tubes could cause oscillation, overload- 
ing of the last stage due to excessive 
gain in the first two and, eventually 
the if. tubes would burn out, one 
by one 

The third 
failure which 


pass 


stages, 


electrolytic condenser 
can trouble in- 
volves C,, the 6V6 cathode bypass con- 
denser. If this condenser opens, the 
sound output will be greatly reduced 
and some audio may appear in the 
picture, but otherwise nothing will 


cause 


Fig. 2. (A) Typical low-voltage power 
supply with its equivalent circuit (B). 


+*275V 


~ 


—_ 


-100V 


Fig. 3. Simplified 630-type d.c. circuit, 


burn out or be damaged. If C, shorts, 
however, considerable damage can re- 
sult Such a short would result in 
the 6V6 being operated with almost 
zero bias. This will increase the cur- 
rent through the 6V6 considerably and 
will raise the “B voltage available 
to the if. stages. While the sound will 
be quite distorted, -the excessive 
“B+” may cause the if. stages to 
become regenerative. The a.g.c 
tem may be unable to control the gain 
of the if. stages with such high plate 
voltages and overloading, if 
oscillation, or picture distortion in the 
video amplifiers 

The circuit shown in Fig 


SyS- 


cause 


4A repre- 


Fig. 4. (A) Simplified sche- 
matic showing series con- 
nection of audio and i.f. 
amplifiers. (B) Equivalent 
circuit of (A). (C) Shows 
a parallel setup. See text. 
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first sync clipper. These two tubes 
are connected in parallel, but since 
the sync clipper has a high plate load 
resistor and generally uses much less 
current than the 25L6, the latter 
passes most of the current for the 
145-volt line. 
In analyzing this scheme we find it 
is somewhat more complicated than 
2ND SYNC ye the circuit shown in Fig. 4A, and cer- 
ur CLIPPER tainly a much greater number of de- 
6ceaé SN} sa5v fects can occur here. Assume, for 
example, that the 200 ufd. condenser, 
C,, shorts out. This not only cuts the 
i.f. and tuner sections off, but will also 
kill the horizontal sweep and high 
voltage to the CRT since it grounds 
the screen of the 25BQ6. Furthermore, 
the audio output tube will tend to 
Fig. 5. Series-type d.c. distribution circuit as used in the Motorola 17F12. draw excessive current and burn out 
shortly. 
sents only the important d.c. elements tion. For example, the voltage across The circuit used here for providing 
and omits such details as decoupling the if. tubes in Fig. 4A should not — bias for the 25L6 is somewhat unusual 
resistors, if bypass condensers, exceed about 150 volts, but the volt- It uses the plate load resistor for the 
heater circuit, etc. It should be un- age across the audio output tube must @Udio driver stage, R,, to drop the 
derstood, however, that failure in any be the difference between the “B+” 240-volt “B-+" down to 140 volts. 
one of these omitted parts can affect voltage and the if. plate voltage Since the cathode of the 25L6 is at 
the d.c. distribution and cause trouble Another typical application of the 145 volts, the grid is 5 volts negative 
both in the i.f. and audio sections as a series d.c. distribution method is With respect to the cathode. If the 
result of their series connection shown in Fig. 5. This is a simplified driver tube goes bad and does not 
It becomes evident that a large presentation of the dc. path of the raw sufficient current, the voltage 
number of defects occurring in the i.f Motorola models 17F12, 17K12, and 4t the plate of the driver and ithe 
and audio sections can be located di- 17T7, among others. Here a total of 8rid of the 25L6 may go higher than 
rectly by checking the d.c. operation five stages, the tuner and i.f. ampli- 140 volts. This can mean zero or 
of these circuits. If the technician _ fiers, are supplied with 145-volt “B+”. even positive bias on the 25L6 with a 
does not know of this series d.c. dis- In addition, the screen of the 25BQ6 Tesultant increase in current through 
tribution it will be hard to associate horizontal output amplifier and the the tube and an increase in the 145- 
the defect in the audio output stage plate of the second sync clipper also VOlt line. When the 145-volt line is 
with the symptoms found in the if. go to the 145-volt point. The total cur- aised considerably, say to 200 volts, 
section. Whenever a series circuit is rent taken by the 145-volt source is the tuner and i.f. sections can over- 
used, be sure to check both the total approximately 60 ma., drawn through !0ad, oscillate, or become regenera- 
voltage and the lowered “B+” por- the 25L6 audio output tube and the’ tive. The change in plate voltage will 
cause the local oscillator to shift its 


\ 


FLYBACK 
TRANS 


Lili 


— 
gyss 


Table 2. The voltage and current requirements for typical TV receiver stages. frequency so that it will appear mis- 
aligned. High plate voltage will also 


affect the operation of the second 
STAGE BIAS PLATE SCREEN NOTES i : mee 
TUNER syne clipper, possibly wrecking hori- 
6BK7, 6BQ7, 6BZ7 8-5 150 250 v., 20 ma cascode circuit zontal or vertical s''nc or even upset- 
6AK5, 6AG5, 6BCS5, 6CB6 §-: 150 v., 8 ma 150 v., 2 ma Smo eSenerant _— . 2 P 
636, L2AT? 180 6 18 me oe ting both circuits For the horizontal 
F. output tube the increase in screen 
6AG5, 6CB6, 6BCS, 6AU6 0.5-5 , ,2ma voltage will mean more deflection and 
VIDEO “e hic age 
6AU6, 6CBG . . ; “t more high voltage. 
6AC7, 6AH6 ‘ : ‘ , .2ma There are many other possible de- 
pe ano 6V6 x Ap pod Be 3s »8ma fects which can have quite unexpected 


12AT7 - 200 v.. 10 symptoms and present a problem in 


SYNC troubleshooting due to the complexity 
6SN7, 12AU7, 12AT7 50-200 v., oot variation in of the d.c. distribution in this set By 
ifferent circuits : 

VERTICAL measuring the d.c. voltages, however, 
lal 3.13 eo ‘ the source of the trouble can be found 
6K6, 6V6, 6AQ5, 25L6 y 150-250 v triode connection quickly For this particular receiver 
HORIZONTAL — a: ; it is only necessary to measure the 
ae = atin ieee 6 OS aie. tte 240-volt line, the 145-volt line and, if 
; they are not quite correct, check the 

@CD6 5-2 400.600 v.. 80- ‘wou bias on the 25L6 and finally the bias 


ma , 18 ma on the if. tubes. All these measure- 
6BQ6, 6AUS5, 6AV5 : 400-600 v., 50-7 , 
pips = ments require only a simple d.c. meter. 
6W4, SV4, 35W4 measure only at We have taken the Motorola circuit 
boost point, 400- . _ ; . 
600 ¥v of Fig. 5 as an example of the series 
AUDIO 


: connection scheme. There are many 
6AU6, 6CB6, 6BA6 -6v 150 v., 8 ma : ‘ ic.a buti Se 
6T8, 6AT6, GAVE ! Ss. T wan variations of this d.c. distribution sys- 
6K6, 6V6, 25L6, 6AQS B-1E 150-250 v., 25 tem and almost all of them use the 
_— audio output tube as the major cur- 
output up t rent path for getting a lower “B+” 

v., 225 ma : a 

5V4 output up voltage for the i.f. section In some 
v., 175 ma instances the audio tube is shunted by 

5Y3 output up . - 
v.. 150. ene a fixed, wirewound power resistor 


6x4 output up which supplies additional current. The 
v., 70 ma 


The above are average values only and may vary in different receiver models pt inciple and the method of trouble- 
shooting remain the same Always 
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6BG6, 19BG6 


POWER SUPPLY 
5U4 


check first if the cathode of the audic 
amplifier is returned to ground. Meas- 
ure the voltage between the cathode 
and ground, then measure the voltage 
between the cathode and the Lf. 
“— ; If the latter measurement 
turns out to be only a few volts, a 
series circuit is employed and can be 
checked as described here 

One other section in most TV re- 
ceivers is particularly prone to d.c 
troubles and lends itself well to the 
d.c. troubleshooting procedure That 
is the voltage boost portion of the 
horizontal flyback supply. 


Boost Voltage 

The operation of flyback circuits is 
quite complex since it involves im- 
pedance transformation from the hori- 
zontal output amplifier to the deflec- 
tion yoke, HV step-up and rectifica- 
tion, and voltage boosting due to the 
damper tube action. For this discus- 
sion attention is focused only on the 
boost voltage portion of the circuit 
However, it must be understood that 
the boost voltage is directly affected 
by and, in turn, has a different effect 
on the other two portions. A simple 
explanation of the boost supply is pro- 
vided by Fig. 6A. 

The flyback circuit shown here is 
typical of a majority of sets now in 
use. Many later models use an auto- 
transformer, requiring that the damp- 
er tube connections be reversed, with 
the plate prov iding the boost voltage 
instead of the cathode. This does not 
change the operation or the results at 
all 

At point A, the damper plate, the 
large positive pulses due to the fly- 
wheel effect of the transformer and 
yoke cause the damper tube to con- 
duct, passing the pulses to the cath- 
ode These pulses are superimposed 
on the 250-volt “B+”. Actually, these 
pulses will be filtered out somewhat 
at the cathode due to the action of the 
first filter condenser C,, but for bet- 

(Continued on page 116) 


Fig. 6. (A) Typical damper and voltage 
boost circuit with its equivalent shown 
in (B). (C) Waveforms for points in (A). 


PARTS REPLACEMENT GUID 


TV POWER TRANSFORMERS 


Continuation of list of power transformers used in TV 
sets and their replacements; to be concluded next month. 


RECEIVER MFR. CHICAGO HALLDORSON MERIT TRIAD THORDARSON 
Part No. Part Ne. Part No. Part Ne. Part No. Part Ne. 


CAPEHART 


94231 PH-90 - R-118 TS-24R04 
94264 F-21A T-21F12 
94269 - 

650243A.1 - F.5OX 

7500198-1 R-378C T-26R00 
750019C-1 

7SO0121A-1 

750144A-1 TP-409 - R-378C T-26R00 
7501448-3 TP-409 - R-338C T-26R19 
CROSLEY 


-144460 TP-355 - R-358C T-26R19 
- 146683 TP.392' - R-38BC T.26R00 
- 147504 - R-428 4 T-26R00 
F.52x 
-147682 PH-145 & - R-38BC T-26R00 
FO-63 
-148282 : - R-208 & 1.26823 
F-16X 

-148562 


-148950 -398C T-26R21 
~148975 - -428C T-26R25U 
-149559 
-151612 
-152433 
-145609 
T-26R00 
TS-24R04 


P9721 - - T-26R00 
P9705 . T-26R21 


Post 


T.26R00 
P9728 

T-21F60 
P9321 . T-26R19 
F5529 


-5529 - T-21F60 
-5529 - T-21F60 
F5506! . t - T-21F03 

EMERSON 

730007 

730014 

730014- 


730018 

730022 

730023 

730024 

730026 TP-392 & 
FO-63 

730026- 


730029 


730031 TP.370 & 
FO-63 
730032 


FADA 


42.12 - - T-26R00 
42.58 - - T-26R00 
42.61 
Models $4C€20, . ’ T-26R31 
$4C40, S4T15, 
$4730 
GENERAL 
ELECTRIC 
RTF-002 
RTP-.O35 » R-428C T-26R25U 


RTP-062 R-35BC & T-26R00 
F-16X 

RTP-066 R-508C 

RTP-300 R-50BC 

HALLICRAFTERS 


52-170 TP-410"" R-358C T-26R19 
$2C€170 TP-410"" R-358C T.26R19 
5$2C€170-2 TP-410 R.33A T-26R19 
52C185 TP-225"" R-42A TV-24R98 
*Add Series Resistor to Reduce “B Voltage { New Mounting Holes 


e Universal Mounting Brockets 


(Continued on page 148) 
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\ TRANSISTOR 


BAND 


SPOTTER 


By PETER G. SULZER; wsHFw 


Notice that the transis- 
tor band spotter has 
no power cord and 
needs no ventilation 
holes. The terminal 
posts. potentiometer, 
lettering, etc.. give 
an idea of its size. 


Any amateur can now have a transistor frequency standard 


at low cost. Simple, stable, 


unit runs continuously off 


transistors' has opened 

teresting possibilities in the field 
of compact test equipment. One ex- 
ample of such equipment is the small 
frequency standard to be described 
here. Although compactness is in it- 
self a virtue in the crowded ham 
shack or service shop, the low power 
consumption of the transistor pro- 
vides an additional benefit, of value 
in the fixed station as well as for 
portable operation. 

Consider a typical a.c.-powered fre- 
quency standard used for locating 
band edges, calibrating receivers and 
v.f.o.'s, and for checking service-type 
signal generators. It contains a rec- 
tifier tube, a 100-ke. crystal oscillator, 
and perhaps a multivibrator to pro- 
duce markers at 10-ke. intervals. It 
consumes about 30 watts, and runs 
hot because it is built in a small 
box. As a result, its frequency drifts 
as it warms up, and its multivibrator 
may have to be readjusted to com- 
pensate for circuit-element changes 
during the heating cycle. A_ better 
design with a sufficient provision for 
heat dissipation would improve mat- 
ters, but a crystal oven would really 
be necessary to complete the job of 
stabilizing the oscillator. Unfortunate- 
ly, however, the equipment, and par- 
ticularly the crystal oven, would have 


many in- 


Ti availability of “p-n-p” junction 


with no warmup drift, this 


its internal flashlight cell. 


to be in operation at all times to avoid 
the warmup problem which would 
run up the power bill and constitute 
a fire hazard. 

Here is where the additional bene- 
fit of the low-powered transistor 
comes in. The total power required 
by the band spotter is 300 microwatts, 
1.5 volts at 200 microamperes. This is 
so small that a single flashlight cell 
should operate the unit for years, and 
therefore an “on-off” switch is not 
required. Since the band spotter 
operates at all times there is no 
warmup problem, and an accurate 
frequency calibration is available at 
all times, particularly if there is no 
hot equipment nearby. An additional 
point worth mentioning is the lack of 
a power cord to add to that ever- 


Fig. 1. Cross-sectional representation of 
a “p-n-p” transistor, used in this circuit, 
and standard transistor diagram symbol. 


growing “tree” at the power outlet. 

The band spotter contains a 100-kce. 
crystal oscillator and a 10-ke. syn- 
chronized blocking oscillator, each us- 
ing a “p-n-p” junction transistor. Two 
outputs are provided at 100 ke.: a 
clipped sine wave at Terminal 1, 
which provides usable _ receiver-cali- 
bration markers up to 30 me., and a 
sine wave at Terminal 2 for oscil- 
loscope frequency comparison The 
10-ke. output at Terminal 3 is a 1- 
microsecond pulse having strong har- 
monics beyond 30 megacycles 


The "P-N-P" Transistor 


In order to discuss the circuits used 
in the band spotter, a brief and much 
simplified description of the “p-n-p” 
junction transistor? is in order. This 
type of transistor contains a small 
(0.08 inch by 0.12 inch by 0.005 inch 
thick) wafer of “n’’-type germanium. 
It will be recalled that most of the 
conduction in an “n”-type semiconduc- 
tor takes place via electron flow, in 
contrast to the “p’’-type, in which con- 
duction effects occur through the flow 
of holes (places where electrons are 
missing in the crystal structure). A 
small dot of indium is placed on the 
two opposite flats of the wafer, which 
is then heated, permitting a portion 
of the indium to diffuse into the ger- 
manium. In this manner the diffused 
portions of the germanium are con- 
verted to the “p’’-type. The heating 
process is continued until the thick- 
ness of the remaining “n”-type ger- 
manium at the wafer center is small, 
perhaps 0.001 inch, as shown in the 
drawing. Small wires are soldered 
to the dots, which become the emitter 
and collector connections and a third 
wire is soldered to one end of the 
wafer, which is the base connection 

Suppose, now, that the collector is 
made negative with respect to the 
base. A very small current will flow 
because of the direction of the electric 
field across the “p-n” junction. Here 
the negative charge on the collector 
will tend to repel electrons back into 
the “n”-type base, while the positive 
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charge on the base will repel holes 
(which behave something like positive 
charges) back into the collector. A 
similar situation would exist in an 
imaginary vacuum tube containing an 
electron emitter at its cathode and a 
positive-ion emitter at its anode. With 
the anode negative with respect to the 
cathode, cathode-current cut-off would 
occur because the electrons would be 
repelled back toward the cathode, and 
anode cut-off would occur because 
positive ions would be repelled back 
toward the anode. Since cathode cur- 
rent must flow through the anode, and 
vice versa, cut-off in a double 
is obtained. 

If, while keeping the collector nega- 
tive, the emitter is made slightly posi- 
tive with respect to the base, a heavy 
emitter current will flow as electrons 
are drawn out of the “n’-type base 
by the positively-charged emitter, and 
holes are drawn out of the “p-type 
emitter by the negatively charged 
base. It is seen, therefore, that the 
emitter behaves as a rectifier biased 
in the conducting direction, while the 
collector behaves as a rectifier biased 
in the non-conducting direction, and 
therefore the emitter has a low dy- 
namic resistance, and the col- 
lector has a high dynamic resistance 
However, according to this simple 
theory most of the holes drawn out of 
the emitter can pass right through the 
thin base region, and they will do so 
because they behave as_ positive 
charges, and are accelerated by the 
negatively-biased collector. These holes 
then constitute the collector cur- 
rent, which is almost independent of 
the collector voltage as long as the 
collector is negative. This is another 
way of saying that the collector dy- 
namic resistance is very high. 

It is not immediately apparent that 
such a device will amplify, but it does, 
and this is because of the large ratio 
of collector impedance to emitter im- 
pedance If a small a.c. voltage is 
applied between the emitter and base, 
an alternating emitter current will be 
produced and, in a good transistor, 
most of this current will pass through 
the base and appear much 
higher impedance in the collector cir- 
cuit producing a comparatively high 
voltage between the collector and 


sense 


(a.c.) 


across a 


base 

To consider some 
suppose that the input 
dynamic 
output 
sistance is 


typical figures 
(emitter-base) 
resistance is 100 ohms, the 
(collector-base) dynamic re- 
100,000 ohms, and suppose 
that 95% of the emitter signal current 
appears in the collector circuit (a 
the short-circuit current gain 0.95) 
Suppose, that a _  100,000-ohm 
collector load resistance is used. If a 
0.1-volt a.c. signal is applied to the 
emitter, the emitter signal current 
will be 1 milliampere, and therefore 
the collector signal current will be 
0.95 milliampere. One half of this will 
go to ground through the collector 
dynamic resistance, while the other 
half will produce a useful signal of 
47.5 volts across the 100,000-ohm load 


also, 
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_CRYSTAL OSCILLATOR 


BLOCKING OSCILL ATOR 


Re CK72I 
F 


Vig 


ce 
i 


20 wufd. mica cond, 


R.— 33.000 ohm, > w. res 


-~Determined experimentally. 
50,000 ohm pot 
, Co, Co—33 pufd. mica cond. 
-15 pufd. mica cond. 
500 wufd. mica cond. 
20-200 pyufd. trimmer cond., panel-mount- 
img type 


See text 


AAA ORze FT 


( 

Cy 3300 pufd. mica cond, 

L,—8 mhy,. 1.4. choke (Bud C1281 or equiv.) 

l 30 mhy. rt. choke (Bud C1284 or equiv.) 

7 Blocking-oscillator (Utah 
9280) 

Xtal—100 ke, X-cut crystal (See text) 

B,.—Size D flashlight cell 

U 

Vy 


transformer 


—CK721 transistor (Raytheon) 
CK722 transistor (Raytheon) 


Fig. 2. 


The schematic shows the remarkable simplicity of the transistor frequency 


standard. R, is used if the measured current through L, is less than the normal 


value (see text). 


Cc... a trimmer, is the final front-panel adjustment. 


The economy 


of parts more than offsets the “expense” of using transistors rather than tubes. 


The voltage gain is thus 475, a very 
substantial figure. 

It has been seen, then, that the 
grounded-base connection can produce 
a large voltage gain at the expense of 
a very low input impedance. A more 
useful amplifier is obtained if the 
emitter is grounded, so that the base 
can be driven Since most of the 
current leaving the emitter 
through the base to the collector, the 
current itself is much smaller 
than the emitter current. Consequent- 
ly the base-driven circuit can produce 
a current gain as well as a voltage 
gain, and a much more versatile am- 
plifier of higher input impedance is 
obtained. The current gain, which de- 
pends critically upon the value of a, 
may be 10 or more, while typical 


passes 


base 


This internal view shows that the construction, while compact, is “roomy.” 


values for the input 
pedance are 1000 
ohms respectively 

It should be pointed out that the 
base-driven connection produces a 
phase reversal, as does the grounded- 
cathode vacuum tube In fact, the 
properties of a small voltage-amplifier 
pentode with a resistance on the order 
of 1000 ohms connected between grid 
and cathode resemble those of the 
base-driven transistor, although the 
transistor will operate with a much 
smaller power supply. 

The base-driven connection is used 
in the crystal oscillator and blocking 
oscillator in the band spotter 

Considering the crystal oscillator, 
one might be tempted to “borrow” the 

(Continued on page 126) 


and output im- 
ohms and 100,000 


There 


is no chance of overheating; the unit is left running continuously jor its maximum 


stability, without danger of breakdown or running up the power bill. 


It is as near 


ly independent of external conditions of temperature, etc., as it is of power lines. 


N THE previous article, a number 

of television noise immunity cir- 

cuits was described. It was noted 
there that while noise pulses may have 
only a momentary disturbing effect on 
the picture eleme ‘nts, they can be par- 
ticularly destructive to the receiver's 
sweep systems, causing picture roll or 
picture break-up. It is to avoid this 
annoyance to the observer that noise 
immunity circuits are employed. In 
this article, a number of additional 
approaches to this problem will be ex- 
amined. 

The use of a noise gate placed in 
the path of the signal is one approach 
taken by Philco to minimize the effect 
of noise pulses on the sweep systems. 
A portion of the composite signal is 
taken from the plate of the first 
video amplifier and applied to a cath- 
ode follower. See Fig. 1. This stage is 
labeled as the first syne separator and 
it represents the first step in the sep- 
aration process. In the signal applied 
to this tube, the syne pulses are posi- 
tive. Now, the cathode resistor of this 
tube possesses the high value of 10,000 
ohms, which means that the tube is 
operating quite close to cut-off. The 
sync pulses and -portions of the video 
signals near the sync level will cause 
current to flow through the tube and 
hence this portion of the signal will 
pass through the stage. The more neg- 
ative portions of the signal, however, 
wili drive the tube into cut-off and 
these will be eliminated. 

Since V, is a cathode follower, the 
output signal is taken from the cath- 
ode and transferred to the next stage 
which is a noise gate. This noise gate 
is diode connected and is in series with 
the path of the signal. As long as the 
diode conducts, signals from V, will 
reach V,. However, should the diode 
cease conducting, the signal path is 
effectively opened and all signal flow 
ceases. 


Fig. 1. 
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Part 2. The operation of more noise suppression circuits 


used in modern TV receivers for better sync and picture. 


Examination of the diode circuit re- 
veals that a voltage divider, formed 
by Rue and Rw, places a positive volt- 
age of approximately 7 volts at the 
plate of V:. The syne signal from V, 
also possesses a positive polarity and 
it is applied to the cathode of the 
diode. As long as the cathode positive 
voltage is less positive than the plate 
voltage (as it is for all 
nals), the diode will 
ever, when a noise signal greater than 
the sync signal is received, the diode 
cathode is driven more than 
the plate. This cuts the diode off, pre- 
venting the noise from reaching V, and 
the sweep oscillators beyond 

In order to make the diode effective 
over a wide range of incoming signal 
amplitudes, its plate voltage should 
change as the signal level varies. This 
is done in this system by connecting 
Roe to the end of a resistor (not shown 
here) which also supplies “B+” to the 
video i.f. amplifiers. As in a previous 
circuit (Part 1), the a.g.c. level will 
vary with signal strength and this, in 
turn, will vary the amount of current 
drawn by the controlled if. -stage 
The current, passing through the if 
plate supply resistor, will change the 
voltage drop across that resistor and 
the positive voltage applied to V, will 
likewise vary 

The next stage in this system is V 
the second sync separator. The sync 
pulses reaching V, are still positive 
since the noise gate diode did not in- 
vert them. V, is grid-leak biased, de- 
veloping a biasing voltage across R 


normal sig- 
conduct. How- 


positive 


Philco’s noise immunity circuit using a diode-connected gating tube. 
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and C which is established by the 
level of the sync tips. The remaining 
video signal is ineffective in producing 
plate current and it is therefore 
stantially eliminated. 

The sync pulses are amplified and 
inverted by V, and then transferred t 
V,. This stage is inserted for the pur- 
pose of changing the negative syne 
pulses to positive polarity so that they 
will be in position to trigger the ver- 
tical and horizontal 
At the same time, this stage 
tions as an amplifier and 
remove any video signal that might 
still be present at this point. It ac- 
complishes this latter job by the 
the tube is biased. A one-megohm re- 
sistor, R is connected between plate 
and grid, applying a small positive 
voltage to the grid. The resulting grid 
current, flowing through R.. and R 
brings the actual grid potential (with 
respect to ground) to zero or close to 
it. (Here the voltage is slightly nega- 
tive). 

The tube under these 
operating close to satura 
further positive voltage 
grid (by the signal, say) would not 
cause much change in plate current 
This, in effect, prevents 
(or relatively positive) 
passing through the 
when the negative 
active, the current 
is decreased. This 
tube’s plate voltage, 
tive sync pulse at the output of J 
By this method a fairly clean 
pulse is presented to the vertical 
horizontal 
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ilso func- 


serves to 


way 
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tion and any 
applied 
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Signals tron 
tube Howeve 
sync pulses are 
through the 
change 1 
producing a posi- 


tube 


uses the 


sweep systems 
Multi-Element Tubes 


Since the 
noise 


primary objective ol 
immunity circuit is to preven 
noise pulses from affecting the opera- 
tion of the sweep oscillators 
noise immunity circuits work closely 
with the stages just prior to the sweep 
oscillators. These, of course, are the 
sync separators. Multi-element tubes 
have also been drawn into the battle 
against noise pulses and the circuit of 
Fig. 2 is one example of 
tubes are employed. 

The composite video signal with the 


most 


how such 
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syne pulses negative is applied to the 
syne amplifier. This amplifies 
and inverts the signal so that at the 
output the syne pulses will extend in 
the positive direction 

This signal is now fed to grid 3 of 
the 6BE6 sync separator. The cathode 
of this tube is grounded and initially, 
grid 3 has zero bias on it. However, 
upon application of the signal, grid 
current is drawn on the positive sync 
tips, charging Cm to a negative poten- 
tial. The discharge path for C is 
down through Ree, R and Re, with 
the result that grid 3 has a negative 
grid-leak bias developed in its circuit. 
The value of this bias is dependent 
upon the amplitude of the incoming 
positive syne pulses. 

This arrangement works in the same 
way that it has in previously de- 
scribed circuits. The tube is brought 
out of cut-off only when the sync 
pulses are active and the tube drops 
back into cut-off when the rest of the 
video signal appears. The separation 
of syne pulse from the video signal is 
fairly clean cut with perhaps only a 
small amount of video signal passing 
through. It is generally difficult to 
effect a complete separation with only 
one sync separator stage, but even sub- 
stantial separation is effective enough. 

If the tube operated solely in this 
manner, there would be no protection 
against strong noise pulses since these 
could overcome the grid-leak bias and 
force tube current to flow. The real 
noise protection stems from grid 1 of 
the tube. Grid 1 connects to the video 
second detector, receiving a portion of 
the composite signal. In addition, a 
small positive voltage is applied to 
grid 1. Because of the presence of the 
series limiting resistor, R the grid 
potential is maintained very close to 
zero. (Grid current flowing through 
R.., develops a negative voltage here 
which is approximately equal to the 
applied positive potential. This results 
in a grid 1 voltage close to zero.) 

Now, the video signal that grid 1 
receives has the sync pulses extending 
in the negative direction. The rest of 
the video signal is more positive, but 
it does not affect the plate current 
flowing through the 6BE6 
these positive components cannot raise 
the grid 1 potential above zero. (As the 
grid becomes positive, grid current in- 
creases, the potential drop across R 
follows suit and the 
3asically 


stage 


because 


increase 
then, the 
positive video components of the sig- 
without effect on grid 1.) 

what happens when a 
this 
will 


voltage 


is counteracted 


nal are 
Now 
strong noise pulse appears 
extends beyond the sync pulse, it 
grid 1 strongly negative 
cutting off the flow of 
through the tubs 
instant, nothing appears at the 
output of the 6BE6 and the undesi: 
able effect of the noise pulse is 
vented from 


consider 
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Before we leave the 6BE6 it might 
be of interest to note that the a.g.c 
voltage is developed in the grid 3 cir- 
cuit. As stated previously, the level 
of the voltage developed in this cir- 
cuit depends upon the amplitude of 
the arriving syne pulses. When the 
pulses are strong, the negative a.g.c 
when the pulses are 
weak, the a.g.c. voltage is likewise 
small. By tapping off at appropriate 
points on the voltage divider network 
in the grid 3 circuit, the proper amount 
of controlling a.g.c. voltage can be ob- 
tained for the video if. and for the 


r.f. stages 


voltage rises: 


Keyed Noise Limiter 


Stromberg-Carlson uses a noise lim- 
iter which is keyed or 
pulses from the 


triggered by 
horizontal output 
transformer. The circuit is shown in 
Fig. 3 and the manner in which it 
operates is as follows: A portion of 
the composite video signal is applied 
to the grid of the noise limiter at the 
same time that it is applied to the 
grid of the sync separator. The plate 
lead of the limiter is connected 
to the horizontal output transformer 
and current will flow through the tube 
whenever the plate is pulsed positive 
ly (during horizontal retrace) and the 
sync pulses are active at the grid of 
the tube. At these times, the current 
through the tube will charge up the 
cathode condenser C, to the peak value 
of the sync pulse. During the interval 
between sync pulses C, will discharge 
through R, and the plate resistance of 
the video amplifier. However, the time 
constant of this network is relatively 
long and the charge across C, will be 
only slightly decreased before the next 
sync pulse 


The 


noise 


comes along 


cathode terminal on the ger- 


Fig. 3. 


Circuit using a 6BE6 multi-el 


A keyed limiter circuit with 


ement tube for noise suppression. 


manium crystal diode is connected to 
the top end of C, and so this electrode 
has a positive potential equal to the 
voltage order for the 
crystal diode to conduct, therefore, its 
plate must be given a greater positive 
voltage. With ordinary sync pulses 
this will not occur and hence these 
syne pulses will reach the grid of the 
sync separator. However, when a noise 
pulse comes along with a_ potential 
more positive than that of the sync 
pulses, the crystal diode will conduct 
effectively reducing the amplitude of 
the pulse as far as its effect on the 
sync separator is concerned. This ad 
ditional charge is absorbed by 
C,, but it does not ordinarily raise the 
potential of C, very much 
the size of this condenser 
atively 
work 

Note, then, that much of the 
immunity of this circuit is dependent 
upon C, and the charge it possesses. It 
is the function of the noise limiter to 
keep C, charged to the normal level 
of the incoming syne pulse. Whenever 
a noise pulse stronger than the sym 
pulses arrives, the crystal diode con 
ducts and effectively prevents it from 
disturbing the syne separator and th« 
circuits that follow. The circuit is also 
designed so that the charge on C, will 
ordinarily not be appreciably affected 
by strong noise pulses. This can usual 
ly be counted on because 
are of extremely duration 
taining little average energy. C 
ly starts to before the 
pulse ends 


across ©C In 


noise 


because of 
and the rel 
long time constant of the net 


noise 


noise pulses 
short con 
scarce- 
charge noise 
Since the charge on C, is dependent 
upon the level of the incoming syn 
pulses, its average voltage will vary 
with the strength of the incoming sig- 
113) 
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crystal diode to shunt out noise. 


By 
EDWIN BOHR 


few choice uses for a “lie detector.” 

These uses may have a humorous 
twist——a lie detector is fine for parties 

or they may have a more serious 
application. Whatever the purpose, 
this lie detector is the genuine article. 
It is not just another toy. 

Our emotions greatly affect the phy- 
siological function of our bodies. Some 
of these effects can be quite drastic. 
We have all heard of people being 
“seared stiff” from fright. However, 
there are other, more subtle changes 
that can be measured and used to in- 
dicate mental tension. To improve 
their validity, commercial detection 
units measure and record simultane- 
ously several types of change. In- 
creased emotional tension, for exam- 
ple, is accompanied by increased blood 
pressure. Changes in the skin's electri- 
cal resistance also accompany emo- 
tional strain. This change in skin 
resistance is used to indicate a “lie” 
in the unit to be described. 


Detector Circuit 


The lie detector circuit is a resist- 
ance bridge followed by a balanced 
d.c. amplifier. There are several rea- 
sons for using the balanced (push- 
pull) d.c. amplifier circuit. For one 
thing, the balanced amplifier does not 
need the complicated voltage regula- 
tor tube circuits and divider networks 
required by single-ended amplifiers. 

Secondly, the balanced amplifier is 
inherently more immune to fluctua- 
tions in heater and plate supply volt- 
ages. Finally, the balanced circuit, as 
we planned it, would need no initial 
adjustments to place each tube within 
its proper operating range. In this 
respect, the amplifier is self-compen- 
sating. You build it and it works—no 
fuss, no muss. 

A simple resistance bridge precedes 
the amplifier. Two variable resistors 
(coarse and fine) are used to “balance 
out” the resistance of the person to 
whom the detector is connected. A 
closed circuit jack inserts a substitute 
resistance in the circuit whenever the 
electrode plug is removed. This main- 
tains a reasonable circuit balance and 
provides a standard resistance against 
which to check the circuit when the 
plug is pulled. 

A small 15-volt hearing-aid battery 
supplies the voltage for the bridge: 
This voltage could probably be tapped 
from the plate supply. We used the 
battery (it is stable and reliable) in 
preliminary experiments with the de- 
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F view cnoice can probably think of a 


Over-all view of the home-built lie detector. 


Skin resistance changes are measured. 


An easily-built instrument which measures changes in skin 


resistance — indicating whether or not subject is lying. 


tector, so it was included in the final 
version. The drain on the battery is 
small, only about .06 milliamp,. and 
the power switch removes even this 
load when the unit is turned off. 

The bridge places a positive bias on 
the control grids of the first two am- 
plifier tubes. This is compensated for 
by the higher-than-usual common 
cathode resistor (R; in the diagram). 

A balanced signal is not fed to the 
6AU6 grids from the bridge. Never- 


Fig. 1. 
subject. 


(A) How electrode is connected to the 
(B) Closeup view of electrode unit. 


theless, a balanced condition is achieved 
by virtue of the voltage developed 
across R;. To illustrate this action 
let’s take a specific example. 

Suppose the person undergoing a 
detector test has a lowered skin re- 
sistance as a result of telling a lie. By 
looking at the bridge diagram, we see 
that this lowers the positive bias on 
V:. Thus it constitutes a negative sig- 
nal swing. Since the V, side of the 
bridge has experienced no resistance 
change, there is no signal applied to 
the grid of V;. However, as the grid 
of V, swings negative, the cathodes of 
V. and V, also swing negative since 
the plate current of V, decreases. This 
makes the grid of V; more positive 
with respect to its cathode—the equi- 
valent of applying a positive signal 
swing to V:. This same circuit is often 
found in oscilloscopes. 

Both screen grids are fed from a sin- 
gle dropping resistor. As the screen 
current increases in one side of the 
circuit, it decreases in the other side, 
maintaining the ‘treens at essentially 
the same voltage during signal varia- 
tions. This gives a bypassing effect 
down to “zero cycles.” In single-ended 
circuits, VR tubes must be used for 
bypassing. 

Each 6BC5 control grid is direct- 
coupled to the plate of the preceding 
6AU6. This places the grids more than 
100 volts above ground. However, the 
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large positive bias developed across 
R, places the grids negative with re- 
spect to their cathodes. The resistance 
of R. is less than R,; since each 6BC5 
passes about 10 milliamps of current 
and each 6AU6 passes less than 1 mil- 
liamp of current. 

Inspection will show the 6BC5 tubes, 
together with their load resistors, com- 
prise another Wheatstone bridge. The 
tubes are the variable elements of the 
bridge. Any difference in potential be- 
tween the plates of the two 6BC5 
tubes will cause current to flow 
through the meter or indicating device 

The power supply requirements are 
very simple—about 325 volts at 30 
milliamps. Very little filtering is nec- 
essary—a single filter condenser does 
the job. Incidentally, this is the only 
condenser in the entire lie detector 
unit. 


Electrodes and Indicating Meter 


The electrodes may be applied to 
the hand or to the arm just above the 
wrist. Generally speaking, the palm 
gives the greatest sensitivity, but 
movements of the hand are likely to 
unbalance the circuit. See Fig. 1. The 
larger the area of the contacts to the 
skin the greater will be the change in 
resistance with the telling of a lie. 

It will be found that skin resistance 
varies considerably from person to 
person. The spacing between the elec- 
trode wires can be changed to accom- 
modate this variation. If the resistance 
is unusually high, three loops can be 
used with the two outside loops paral- 
leled (Fig. 1A) to maintain good sensi- 
tivity. The electrodes can be held on 
with small tabs of adhesive tape or 
sewn onto cloth bands equipped with 
“snappers” to make the size adjust- 
able. 

Moist breath, from as far as 
feet away, will completely “peg” the 
indicating meter. This is one indica- 
tion of just how sensitive the detector 
is. In fact, the amplifier is suitable 
for any supersensitive application 
moisture content meters, comparison 
bridges, etc. 

A five milliamp meter will serve as 
an indicating meter. We have used 


two 


Rear view of lie detector showing sub-chassis mounting of tubes. 
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3 INDICATING DEVICE 


R,, Ryu megohm, Vy w. res. 
Ry—6000 ohm, 3 ww. wirewound 
res. (see text) 


Ry, Re, Re—270,000 ohm, Vy w. res. 
R,— 15,000 ohm pot (linear taper) 
R,— 100,000 ohm, 2 w. res. 
Ro—250,000 ohm pot (linear taper) 
R-—20,000 ohm, 2 w. res. 


Ry—2.2 megohm, Vy w. res. 


Rye —15,000 ohm, 1 w. res. 

Rig, Ry 6000 ohm, 1 w. res. 
Ry—220 ohm, 1 w. res. 

Cy—20 pfd., 450 v. elec cond, 

Jy —Closed circuit jack 

PL,—6.3 v. pilot light 

T\—Power trans. 240-0-240 @ 4 


ma., 6.3 ». @ 2 amps; 5 +. @ 
2 amps 

S,—D.p.s.t. switch 

Vi, Ve—6AU6 tube 

Vy, Vi 6BCS tube 
Ui 
I 


—SY3 tube 
—IS$-volt hearing-aid type battery 


Fig. 2. The lie detector is a resistance bridge followed by a balanced d.c. amplifier. 


everything from a 50 volt to a 100 
microamp meter. Any multitester will 
do! The multitester range can be 
varied to change the sensitivity: A 
high range can be used for rough bal- 
ancing and a more sensitive range for 
precise balancing and detection. 

Of course, the ideal instrument 
would be a recording volt or milliamp 
meter. For demonstration groups we 
have used a portable mirror galva- 
nometer to reflect a spot of light on 
the wall as an indicating means. The 
sensitivity was so great it was neces- 
sary to insert a 100,000 ohm rheostat 
in series with the galvanometer. 


Operation 


How accurately lies are detected 
depends upon the skill with which the 


questions are submitted and the inter- 
pretation placed upon the meter indi- 
cations. Remember, the person under- 
going the test must react emotionally 
to the question or words mentioned, 
otherwise the detector will give no in- 
dication. 

For example, connect the detector 
to a friend who understands the na 
ture of the experiment and start a 
normal conversation. Without warn- 
ing, give him a sharp slap on the face 
It will throw the meter off scale! 
Questions about trite situations will 
usually give questionable results. The 
detector can be very revealing without 
the person undergoing the test even 
answering For example, we were 
reading a list of names and objects 
124) 
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Under chassis view showing parts location in resistance bridge. 


Dual-chassis Philco 
TV receiver; r.f. chassis is 
on the right, deflection chassis, left. 
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new Philco 


TV receivers, including the complete schematic diagram. 


HE LATEST in the series of Phil- 
T co’s duplex line of TV receivers 

uses chassis containing some unique 
and interesting circuits Although 
most of these new circuits are on the 
r.f. chassis, some will be found on the 
deflection chassis which drives a 27- 
inch picture tube, a 27LP4A. (See 
Fig. 7.) To simplify a discussion of 
the new circuits, they will be treated 
individually. 

First let us look at the front end. 
(See Fig. 8.) The incoming signal is 
not applied directly to the 6BZ7 r-f. 
amplifier grid but, instead, is coupled 
through inductively. For this purpose 
a tapered line is used which matches 
the relatively low impedance of the 
antenna to the high impedance of the 
tube. Two traps are used in the 
tapered-line system—one, the i.f. trap, 
eliminates 40 me. interference, and the 
other, FM interference around 100 
me. The tapered line provides a uni- 
form match to the input grid at all 
v.h.f. frequencies, 

The first section of the 6BZ7 serves 


Fig. 1. Signal from plate of video am- 
plifier fed to a.g.c. tube control grid. 


to match the input system to the 
second section of the 6BZ7. The signal 
is coupled from the first section plate 
directly to the second section cathode 
This section functions as a grounded- 
grid r.f. amplifier. The over-all rf 
stage with this arrangement has the 
gain of a well designed pentode r.f 
amplifier with much superior 
figure. 

A 12AZ7 is used as an oscillator and 
mixer. The output of the mixer at 40 
me. is fed through a low impedance 
system (link coupling) to the first 


noise 


i.f. stage 

A four stage video if. system with 
high gain 6CB6 tubes is used in these 
(See Fig. 8). Transformer cou- 
pling is used throughout in order to 
obtain wide bandpass and freedom 
from interference. The average over- 
all bandpass in the if. system is 3.5 
me. at the 70% response point. 


The A.G.C. System 
a.g.c. system 
is somewhat 


Sets. 


The 
ceiver 


used in the re- 
novel as far as 


Fig. 2. Gating pulse from horizontal out- 
put transformer fed to a.g.c. tube plate. 
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Philco Corporation 


normal Philco practice is concerned. 
It provides an a.g.c. voltage complete- 
ly independent of the picture modula- 
tion and random noise insertion. 

The a.g.c. gate tube, a 6AU6, func- 
tions in a keyed a.g.c. Picture 
signal of a certain amplitude, see Fig. 
1, is obtained from the plate of the 
video amplifier, one-half of a 6U8, 
across Rus, a 4700-ohm resistor. This 
signal is fed to the control grid of the 
gate tube. A gating or keying pulse 
(Fig. 2) is obtained from the hori- 
zontal output transformer. This pulse, 
at a frequency of 15,750 cps, is applied 
to the noise gate plate. (See Fig. 7 
for a.g.c. winding on fiyback trans- 
former.) It has an amplitude of about 
500 volts peak-to-peak. Because of a 
large “B bias on the cathode of the 
a.g.c. tube, the plate is normally nega- 
tive with respect to the cathode. Since 
the flyback pulse is generated only 
during retrace time, that is, horizontal 
syne and blanking time, the a.g.c. tube 
plate will be positive and, therefore, 
will be able to conduct only during 
this short time, about 10 microseconds 
However, the tube will conduct in pro- 
portion to the amplitude of the posi- 
tive sync pulse tips on its control grid 
and then only if the 
occur at the same time as the sync 
pulses. ‘Therefore, since the am- 
plitude of the plate keying pulses is 
fixed, that is about 500 volts, the 
amplitude of the sync pulses on the 
control grid determines the amount of 
conduction in the gate tube. Since the 
a.g.c. gate tube conducts only during 
flyback time, noise disturbances that 
occur during any other time will have 
no appreciable effect on the a.g.c. 
voltage. 

The plate current of the keyed a.g.c. 
tube develops a negative voltage in its 
plate load circuit which is used to con- 
trol the receiver i.f. and r.f. gain. 


system 


keying pulses 


The Sync System 
Composite video for the sync system 
is taken from the plate circuit of the 
video amplifier. The voltage developed 
across Ru, and Rw is fed to the grid 
of the noise inverter, ‘2 of a 12AU7, 
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he grid of the sync separator, Fig. 5. Output from the plate of the sync 

1 6U8, through R See Fig. 8 separator shown with the scope at 60 cps. 
The noise inverter tube is operated as 
a modified clipper tube, that is, with 
a low level of plate voltage, about 34 
v.. and with a high negative grid (Atte 
voltage, 6.6 v. This keeps the tube eee el 
normally operating beyond plate cur- 
rent cut-off . . 
When the composite video signal is Fig. 3. Signal fed to the sync separator. 
applied to the grid of the noise in- 
verter from the video amplifier, the 
syne signal is positive. Thus, any noise 
accompanying the sync signal will 
also ippear positive Most noise pulses 
have amplitudes far greater than that 
of the sync pulses. These, being high- 
ly positive, drive the inverter tube to 
conduction during the time of the noise 
yulse. To establish the proper bias on “ 
0. mates temetee tes : = ani signal Fig. 4. Output from V,., (scope 15.750 cps.). 
level, so that the sync tips are just 
below cut-off, another tube called the ference voltage IS developed iCross 
ated leveler is used. The gated level Roe. This reference point, that is, the a 
er conducts only when the gating top of Rw, is connected to the hori 
pulses occur. Note that the grid of zontal oscillator grid through the net 
the leveler is tied back to the a.g« work of Cw, Rw, and C If the refer- 
sate pulse source through condenser ence point voltage is positive, it makes 
Cue and the divider Row, and R (See the oscillator come out of cut-off 


Fig. 6.) Plate current flows in the faster and thus increases its frequency 


rated leveler when sync pulses from When the voltage is negative, it takes 


the video signal reach the plat Continued on page 61) Fig. 6. Gated-leveler tube grid circuit. 
through C at the same time that 
positive gating pulses reach the grid Fig. 7. Schematic of the Philco deflection chassis, J-7. used in 1953 receivers. 


This current flow through V charges 
condenser C setting a bias on the 
grid of V 

The output of the noise inverte: 


SECTION T 
VERT Sweer 


consists olf negative noise pulses This 
is mixed with the picture signal and 
then fed to the grid of the sync sepa 
rato! rhe noise present in the posi 
tive composite video signal fed to the 
syne separator is effectively cancelled 
out by the negative noise signal from 


the conducting noise inverter (Sec 


and 4.) 


The Phase Comparator 


the sync separatol 

Fig. 5) is fed to the phase split 

of a 12ZAUT. (See Fig. 7.) This 

tube pro ides two polarities of sym a 
positive one at the plate and a neg: 

tive one at the cathodes 

As can be seen from Figs. 9 and 10 

the outputs from the phase splitters 


ire of opposite polarity but of equal 
amplitude. The positive pulses are fed 
to the piate of one section of the 
phase comparator, Vy. on Fig. 7, and 
the negative pulses to the cathode of 
the second section. A part of the 
horizontal sweep output pulse (see 
Fig. 12), is taken from a special wind 
ing in the output transformer and fed 
to the plate of the second section and 
the cathode of the first’ section 
through a saw-tooth forming network 
R Cc (see Fig LIA) In these 
tube sections the horizontal sync and 
sweep signals are compared. When 
the horizontal sweep and sync signals 
are in-phase, the current flow through 
the two diode sections is balanced 
that is, the resulting voltage at the 
top of the plate divider resistor Rw. is 
zero. When the two signals are out- 
of-phase in any manner, some dif- 
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longer for the oscillator to come out 
of cut-off and thus, the frequency is 
decreased. Therefore, the horizontal 
oscillator can be said to be frequency 
stabilized by the phase comparator 
action. 

The horizontal oscillator and output 
circuit is conventional except for one 
feature. The output from the hori- 
zontal oscillator is fed to the grid of Fig. 9. Positive sync signal from the Fig. 10. Negative sync signal from 
the output tube (See Fig. 7.) The plate of the phase splitter tube, Vis.. the cathode of the phase epliter. 
screen circuit of the 6CD6 output tube 
is unique in that the width and 
brightness controls are _ interacting. 
The screen is tied back to the bright- 
ness control through the 10,000 ohm 
resistor R, If the width control is 
varied so that the screen voltage is 
reduced, the plate current reduction 
will result in a corresponding width 
reduction. When the brightness con- 
trol is advanced, the slight reduction 
in high voltage will cause the width 
to increase. The circuit arrangement 


onal satocan Got 
a ae aaa oes Fig. 12. Horizontal sweep output pulse 
is such that as the brightness control “ “i from special output transformer winding. 
is advanced, the screen voltage of the a. psi 2 ia f 
horizontal output tube is reduced ee 
slightly and thus compensates for the 
width increase 


Special Service Techniques 


Unstable horizontal sync: Since the 
phase comparator serves as a balanced 
phase circuit, any change in individual 
circuit components may cause unbal- 
ance and faulty action. The balanced 

ai yeti : ialiaas Fig. 11. (A) Simplified schematic of Fig. 13. Waveshape of the voltage at 
phase comparator plate load resistors, 

R R Aes atalier cxttions phase comparator circuit. (B) Horizon- the horizontal oscillator cathode. A 
ee ane Me. are especially Critica tal oscillator and sync pulse in-phase. similar (but inverted) waveshape ai the 
in this respect (C) Horizontal oscillator running fast. plate is fed to the output tube grid. 

By using a test oscilloscope, the 


phase of the sync pulses at the plate sound i.f. amplifier since the a.g.c strip is correctly aligned. To adjust 
and cathode may be checked: As was gate derives its bias from the plate the slugs 
explained previously, they should be load resistor of the video amplifier in 1. Turn the fine tuning control 
of opposite phase. It would be wise to series with the Ist sound if. tube that it is in the center of its range 
change the .01 sfd. condenser Cw, if It should also be remembered that 2. Tune in the highest 


, use the following method 


sO 


frequency 
the trouble appears in this circuit defects in the horizontal output circuit channel to be received and adjust the 

Extremely black picture, tearing: A will affect the a.g.c. gate plate keying oscillator slug starting with sound in 
test oscilloscope will save much time pulse and, thus, over-all a.g.c. opera- the picture and 


turning until the 
in troubleshooting the a.g.c. circuit tion 


sound just disappears from the pic 
source of this trouble. Checks should Aligning the r.f. chassis: The most ture. (The video carrier if. set to the 
be made at the grid and plate of the practical method for oscillator slug 50% point on the response curve.) 
a.g.c. gate tube for proper waveform alignment is to utilize the station sig- tepeat this operation for all channels 
and amplitude nals available. With this system it to be received 

Also check the action of the Ist must be ascertained that the video if (Continued on page 92) 


Fig. 14. Top view of the r.f. chassis showing trimmer locations and video i.f. alignment procedure. 
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HE TREND in recent years has 
T cen to incorporate centralized au- 

dio control into circuitry embracing 
the selection of various circuits, and 
with the provision for complete equal- 
ization of all circuits included in one 
unit. The Fisher Model 50-C (Fig. 1) 
is typical of audio units now available 
having self-contained facilities for 
channel selection, tone control, and 
phono equalization. Besides possessing 
other features found in custom units, 
such as “Loudness Control,” this equip- 
ment provides an extremely low hum 
level due, principally, to its use of tri- 
odes and a_ well-engineered power 
supply. 

The circuit, Fig. 4, uses three dual- 
purpose tubes. One is utilized for 
phonograph and microphone preampli- 
fication in the main circuit. One-half 
of the 12AU7 is used as an input cath- 
ode follower to produce a low imped- 
ance source, both to the recorder out- 
put jack and to the loudness control 
This is followed by one-half of the 
12AX7 to provide voltage amplifica- 
tion. This stage operates with a com- 
paratively low value of plate load 
resistor and is followed by the prin- 
cipal tone control circuits. The sec- 
ond half of the 12AX7 follows the 
tone circuits and provides additional 
voltage amplification. Distortion is 
greatly reduced by utilizing a degen- 
erative circuit. The second section of 
the volume control follows this stage, 
and operates into the remaining half 
of the 12AU7 tube. This latter stage 
functions as a cathode follower to ob- 
tain low impedance output and to pro- 
vide a low input loading to the volume 
control 

Relatively low impedances are used 
throughout the circuit to obtain the 


Fig. 2. 


Bass and treble control range for the Model 50-C. 


Fig. 1. 


Front panel view of the Fisher Model 50-C master audio control unit. 


This analysis, and others to follow, is presented in response 


to the many requests for data on commercial hi-fidelity audio 


products including tuners, preamps, power amplifiers, test 


equipment, loudspeakers, and various types of enclosure units. 


lowest possible noise level. Crosstalk 
is effectively eliminated by providing 
an additional section on the “Selector 
Switch” to short out unused inputs 
The phonograph preamplifier circuit 
comprises both halves of a second 
12AX7 connected as a cascaded triode 
amplifier. Low frequency for 
proper record turnover is achieved 
with conventional RC networks. The 
turnover frequency is_ selected by 
switching various values of capacitance 
in the circuit. Conventional RC net- 
works follow the second section of the 
12AX7 to accomplish high frequency 
roll-off. This results in reduction of 
noise arising from the preamplifier 
tubes and their components. The cir- 
cuit is so arranged that, by means of 
a simple wiring change, the micro- 
phone input can converted to a 
second magnetic phonograph input 


boost 


be 


Fig. 3. 
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de sign, 


Switching transients have 
fectively reduced by prope! 
and no “clicks” or “pops” are percept- 
ible when either the “Selector” 
“Equalization” switches are operated 
Close tolerance components used 
in all frequency-sensitive circuits to 
assure close adherence to published 
specifications. Extensive shielding and 
the use of a common ground bus, keep 
hum to an absolute minimum 

The 50-C control is completely 
contained (Figs. 1 and 6) and ex- 
ternal supply facilities are re- 
quired. Power is provided by a filtered 
bridge-type selenium rectifier which 
provides d.c. for all heaters. It 
provides plate voltage 
wave selenium rectifier 
section RC filter The 
draws but 15 watts. 

Five inputs and five independent in- 
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are 


elf- 
no 
power! 
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full- 
four- 
unit 


using a 
and a 
entire 


Phonograph equalization curves for the control unit. 
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Fig. 4. Complete circuit diagram of the Fisher Model 50-C “Master Audio Control.” 


available by 
Switch.” The 
perform the 
further function of permitting correct 
settings for proper performance 
of the “Loudness Control.” 

Two output channels provided 
Both of these employ cathode-follower 
circuitry. The “Main Output” can 
connected to any amplifier having 
input impedance of 100,000 
Be the 
impedance of output 
‘ting cable length will not 
and runs up to 200 feet may 

The same condition would 

the “Recorder Output.” The 
circuit is taken preceding all 
and is used to furnish 
a tape or wire recorder. It 
also provides simultaneous monitoring 
from the “Main Output 


level controls 
of the 


put 
means 
input level 
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“Selector 
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be 
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ohms or 
internal 
the 


be 


low 
circult, 


iuse ol 
this 


greatel 


connet 
critical 
be used 
apply to 
latter 
tone controls 


a signal to 


Panel Controls 


1 Volume Control All essential 
controls are mounted conveniently on 
an etched panel to facilitate the oper- 
job. They include a_ three- 
volume control incorporating 
the control compensation 
facilities. This compensation is based 
on the Fletcher-Munson curves. 

2. Loudness Control Switch. 
contro! will be found adjacent 
volume control 
the volume 
section gain 


3. Selector 


ator’s 
ion 


loudness 


sect 


This 
to the 
In the “Off” position 
control becomes a _ two- 
control 

Switch. This has five 
positions, including two auxiliary in- 
puts plus receiver, phonograph, and 
microphone settings. This arrange- 
ment thus provides a common central 
switching point for the entire system 
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1. Bass Treble Tone 
The mid-range position of these con 
trols provides an essentially flat re- 
Up to 16 db of cut or 
are provided at approximately 50 and 
10,000 cycies respectively. See Fig. 2 

>. “On-Off” Switch. The capacity 
of the switch is 6 amperes. The han 
dling capacity is sufficient to take care 
of the normal requirements of a 
ventional audio system. Three auxil 
lary receptacles are provided 
operated by the 


and Controls 


sponse boost 


con 


ind 
“Control 


a.c 
are all 
Switch.” 
6 Phonograph Equalization Switch 

Separate lever-type switches 
included for both and treble 
equalization and each is provided with 
four distinct The bass 
vides turnover frequencies for 
NARTB, LP, and 800 cycles The 
treble switch includes 0 db, 8 db 
AES, and NARTB roll-off points. Thus 


es are 
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positions. pro- 
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Specifications 


Specifications on the Model 50-C 


include 
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(Continued on page 


Fig. 6. Rear chassis view of the Model 50-C, a self-contained audio control unit. 


LECTRO-VOICE 


@ 
By HOWARD SOUTHER 


Electro-Voice, Inc. 


Construction details and performance data on a folded 


corner horn enclosure. It will accommodate any high 


quality, low resonant frequency, 12-inch loudspeaker. 


HE mind through the ear delights 

in the stimulus caused by sounds 

which are mathematically related. 
The generation of such sounds is 
called music. It is generally conceded 
that the widest variety of these sounds 
causes the greatest satisfaction; thus, 
we find that loudspeaker systems of 
the widest response range are the 
most pleasing, granting good source 
material of low distortion as an un- 
derstood prerequisite. 

Where space is limited there is no 
particular problem in achieving excel- 
lent response in the treble ranges. 
Generating mechanisms for producing 
the rapid, delicate pulses of the higher 
frequencies are inherently small in 
themselves. But not so the bass range, 
comprised of the first two octaves 
from 30 to 120 cycles-per-second. 

The area near a sound generator, in 
this case the cone of a loudspeaker, is 
what engineers term a region of high 
acoustical impedance. To achieve use- 
ful transfer efficiency of motion into 
acoustical energy, we must build up 
considerable air pressures. 

To deliver these sound pressure 
waves to the listening area, a region 
of very low pressure or low acoustical 
impedance, a transformer of some 
kind is required, just as it is in an 
electrical circuit. 

The recognized scientific means of 
accomplishing this transformer action 
is through the use of a horn. This 
horn must expand in area at a con- 
stantly accelerating rate to accom- 
plish its function, the ideal horn be- 
ing one of infinite length and infinite 
mouth size. 

The Horn Design 

This last requirement almost stops 
the design project before it begins. 
But let us examine first the require- 


ments of a suitable horn. Fundamental 
tones of even the largest bass instru- 
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ments, such as monstrous drums and 
16 foot organ pipes, start at 30 cycles 
per second. The mouth requirement 
for a horn capable of reproducing a 
30 cycle tone is 4 the wavelength of 
this tone, or 111 inches. For a 50 cps 
tone, this dimension decreases rapid- 
ly to 80 inches 

The next thing to consider is the 
length of the horn. The formula gov- 
erning horn design says that the taper 
rate, or the flare, governing the 
expanding cross section of the 
horn, shall double every 1% feet 
of its length in order to reproduce a 
30 cps tone at the mouth (whose 
cross section we have already com- 
puted to be 111 inches). 


The Design Takes Form 


Our design still has impossible di- 
mensions for the living room; some- 
thing having a length of 6 to 10 feet, 
according to the throat size we select 
at the start of the horn, and a mouth 
10 feet across! On the other hand, 
certain things are in our favor: 

Ideally, the lowest tones in fre- 
quency lend themselves easily to pro- 
pagation in a closed cavity of a size 
such as our living room. Examination 
reveals a partial horn available in the 
corner of the room, the mouth of 
which is in most cases more than 111 
inches across! Some years ago, Paul 
Klipsch, the noted acoustics authority, 
seized upon the idea of housing only 
the throat of the required horn in a 
furniture cabinet and placing it in 
this corner In the design of the 
“Aristocrat,” we find that by keep- 
ing the driver unit itself small, we 
have such a throat assembly of very 
compact proportions. There now re- 
sults a clean, extended low-frequency 
response to the 30 cps region, surpris- 
ingly free from peaks and valleys in 
its characteristic curve. But, although 
the range is well extended and satis- 


The E-V “Aristocrat” enclosure. The per- 
formance data covered in article was ob- 
tained using the E-V SP12-B “Radax” unit. 


factory, the efficiency in the first oc- 
taves is still too low to accomplish a 
pleasing musical balance. This is true, 
in the main, because our driving cone 
is only a piece of parchment, and a 
far cry from the ideal acoustical re- 
quirement for a piston of infinite 
lightness and infinite rigidity. 


Building the Efficiency 


3y exploiting a phenomenon involv- 
ing acoustic resonance, the efficiency 
in the bass range may be augmented 
as much as 4 to 8 times. Observe the 
cross-sectional drawing of the “Aris- 
tocrat"’: By utilizing the reactance of 
the small air mass directly behind the 
speaker, in conjunction with the high 
compliance or capacitive factor of the 
specialized driver cone, the combina- 
tion can be used to reinforce the sound 
over a four-octave band with the large 
air mass, due to the horn, 
presented by the corner 


which is 


Performance 


If the “Aristocrat” is carefully con- 
structed, and care is taken to effect 
a complete seal of the front baffle 
board to prevent air leaks from front 
to back, rather startling bass perform- 
ance will be realized. Response range 
will be as shown in the curve (Fig. 
2) revealing a response within 5 db of 
flat to about 30 cps. This operation 
is supported by evidence disclosed in 
the impedance characteristic (Fig. 1) 
denoting a satisfactory reactive com- 
ponent in the voice-coil system well 
into the first octave. The high im- 
pedance at 120 cps is fortunately not 
reflected adversely in the frequency 
response curve. —0- 
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This cabinet design is quite flexible. It can be used with three speaker combinations: 
(1) A 12-inch full-range speaker alone. (2) A 12-inch unit with high-frequency horn and 
treble driver, and (3) A 12-inch coaxial type loudspeaker. 

To achieve the unusual bass performance of which the enclosure is capable, the 12-inch 
drivers should be good quality units having a free space resonance of 45-60 cycles. If the 
E-V Model 8-HD horn is employed, it is supplied with the AK-1 ti 
this horn a crossover network and treble driver unit are needed. 


Performance curves shown were obtained using an E-V Model SP12-B “Radax™ coaxial 
unit. 
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Fig. 2. Frequency response. 


Fig. 3. Intermodulation distortion. 
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The components for 

the 3-watt transmitter are 

mounted on a coffee-can lid. The 

rf. tank assembly shown is from a BC-746 
tuning unit; equivalent parts may be used. 


Built for less than five dollars, this three-watter brings 


back the simplicity, economy, and ingenuity of “the good old 


days.” A challenge to operating skill, and some real fun. 


ers draw the most consistent crowds. 

In sailboating, the greatest spirit is 
displayed in the small boat classes. 
The true sport comes from competi- 
tion where equipment used is stand- 
ard to all contestants, and the simpler 
the equipment, the more the fun. 

The coffee -can transmitter described 
in this article was designed to be a 
contest midget for hams. The idea 
was conceived at a meeting of the 
Wantagh (Long Island) Radio Club 
after an evening of the usual) argu- 
ment over ways to stimulate operat- 
ing activity among club members. 
Club nets and contests were discussed, 
but it was not until the coffee-can rig 
was suggested that these ideas took 
hold. 

To make the idea of building a low- 
power transmitter attractive to the 
greatest number of members, low cost 
was placed at the top of the list of 
design requirements. The final circuit 
chosen, after a painstaking, penny- 
conscious investigation of every con- 
ceivable combination of available 
parts, is shown in Fig. 2. With a little 
shopping around in the surplus ads, 
all the parts including tube, crystal, 
power supply, and key can be pur- 
chased for less than a five-dollar bill 
To a man with a good junk box and 
the standard “odds and ends” of sur- 
plus, this can nearly be a “no-cost” 
transmitter 

The pentode portion of a 117L7GT 


* AUTOMOBILE racing, midget rac- 
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is connected as a modified Pierce os- 
cillator running about three watts in- 
put in the 80-meter c.w. band. The 
diode portion of the tube serves as a 
half-wave rectifier and provides ap- 
proximately 125 volts d.c. through a 
simple RC filter. The crystal socket 
and plate tank condenser and coil can 


Fig. 1. Alternate ways of feeding power 
to the antenna (see Fig. 2). (A) “Pi” net 
work for random-length wires or a coaxial 
feeder, (B) Simpier “L” coupler, somewhat 
less efficient but still uselul (see text). 


SEE TEX O aRTER WAVE 


ANTENNA 


By 
JIM FAHNESTOCK, 
W2ROA 


be obtained already mounted on a con- 
venient subchassis from a BC-746 tun- 
ing unit available at surplus. Only a 
handful of readily available parts are 
required to complete the circuit 

The top of the coffee can serves as a 
chassis and the can itself provides an 
air tight (and incidentally a TVI- 
proof) cabinet. Placement of parts 
can be seen in the photographs. The 
BC-746 tuning unit is mounted as 
close to the edge of the can lid as pos- 
sible after all the original wiring and 
the fiber jack strip that comes at- 
tached to each unit is removed 

The octal tube socket for the 
117L7GT is mounted on a pair of right- 
angle brackets and furnishes conveni- 
ent tie points for the small 
the power supply and r.f 
two-terminal strip 
can top directly beneath the tube 
socket furnishes feedthrough connec- 
tion for the keying leads (a jack may 
be substituted, if desired) and an RCA 
whonograph plug feed- 
through for the antenna. The line cord 
passes through a *%-inch hole in the 
can top fitted with a rubber grommet. 


parts ol 
section. A 
mounted on the 


serves as a 


Power Supply Precautions 


In order to keep cost at a minimum, 
a transformerless a.c.-d.c. type power 
supply is used. This introduces a 
shock hazard unless proper 
taken te plug the line cord into the 
wall socket in such a way that the 
wire connected directly to the 
can ground is the wire that 
to the grounded side of the a.c. line 

One procedure for orienting the plug 
in the correct manner is as follows: 
Connect a small 117-volt light bulb be- 
tween the and a 
good external ground, such as a wate! 
pipe. The plug is then inserted in the 
wall outlet. If the bulb lights, the plug 
has been inserted incorrectly and 
should be reversed. Once the correct 
orientation has been determined, plug 
and socket can be marked in some con- 
venient Way to insure correct insertion 


Care 158 


coltiee- 


connects 


coffee-can chassis 
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each time the rig is plugged in. A dab 
of paint on one side of the plug and 
alongside the corresponding socket 
hole will serve as a permanent guide. 


Tuning Procedures 


In tuning the rig initially 0 to 
100 ma. meter may be connected across 
the key terminals to indicate a dip in 
cathode current when C, is adjusted to 
resonance with L An alte tun- 
ing procedure is to tune C, until maxi- 
mum “S"-meter indicated 
on a nearby receiver. A _ single-turn 
link with 0.25-ampere pilot lamp 
placed around L, will also provide an 
indication of resonance 

Some of the Wantagh gang 
made these rigs found that sluggish 
crystals would refuse to oscillate 
follow keying in this circuit. This was 
easily remedied by the insertion 
250 wufd. condenser, C:;, shown in dot- 
ted lines on the diagram, from the 
screen grid of the 117L7GT to ground 
New and active crystals ought to take 
right off, and C 
saving fifteen 
ill cost 

If the BC-746 tuning unit used, 
either the 3825 or 5500 ke. coil may be 
without modification if the link 
output arrangement shown in Fig. 2 

This arrangement will 
or a 300-ohm twin-lead 
alternate systems 
energy to the antenna 
Fig. 1. By experimenting 
for C,, L, and Cy, in the 
shown in Fig 1A 
leneth of wire can 
power from the rig 
mpedance antenna systems the 
network (coax or quarter-wave an- 
tennas) the tuning unit coils should be 
pruned to about 30 turns for best re- 
For coax output C, should be 
somewhere between 500 saszfd. and 1000 
uufd. After the value of C, has 
determined for best 
crystal in the 80-meter band, 
ther changes in that value 
quired for other frequencies 
band. C 
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the line inside the coffee can and by- 
passing the rectifier plate connection 
with a small .005-afd 
ceramic condenser 
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end when you explain that 
running three watts On 
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town surprisingly troubl 
QRM has been observed 
comforting to know that 
tually complying with the FCC re 
lation that “Ye shall 
enough power to accomplish 
sired communication.” 

If a group of locals c: 
into building coffee-can rigs, a 
amount of pleasure can be derived 
from rag chews, practice CD nets, and 
local contests. If a common frequency 
is adopted, it is usually a simple mat- 
ter to get into a relaxing chat without 
firing up the big “TV eliminator 
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HE doors of Mac’s Radio Service 
T shop were opened wide to the soft 

June breeze, and Mac and his red- 
headed helper, Barney, were displaying 
strong symptoms of belated spring 
fever as they sat on the service bench 
drinking their mid-afternoon Cokes. 
Neither seemed in a hurry to get back 
to work. Mac was lazily leafing through 
the current issue of a radio magazine, 
and Barney was dreamily practicing 
his imitation of the river steamer 
Robert E. Lee saluting a friend of the 
pilot standing on the Friar Point levee. 
Of course, if you were a dull clod you 
might have thought he was just blow- 
ing across the mouth of an empty 
Coke bottle, but to admit this would 
have been to brand yourself as a per- 
son of no imagination. 

“You know, Flame-head,” Mac 
drawled, “a lot of us have been so 
busy trying to keep up with the prog- 
ress of the radio and TV sets we work 
on that we have failed to notice the 
improvements made in the _ instru- 
ments we work with.” 

Barney gave a final mournful toot 
on the deep-throated whistle of the 
Robert E. Lee and asked, “What 
brought that on?” 

“I was just looking at this ad for a 
20,000 -ohms-per-volt volt-ohmmeter, 
which happens to be the same one we 
use here, and thinking what a far cry 
it is from that old 1000-ohms-per-volt 
tester I used for so many years. A 
funny thing is that many technicians 
have gone directly from that old-fash- 
ioned v.o.m. to the exclusive use of a 
v.t.v.m., and they still think that all 
v.o.m.’s are as insensitive and load cir- 
cuits being tested as heavily as did 
that old-fashioned job.” 

“Well, volt-ohmmeters still have a 
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lot less resistance than vacuum tube 
voltmeters,” Barney argued. 

“That depends upon what scale of 
the v.o.m. you use. I'll grant you that 
when both instruments are used on 
the low-range scales, the vacuum tube 
job is much superior, for the typical 
v.t.v.m. has a fixed resistance of ten 
megohms in the instrument and one 
megohm in the probe for a total of 
eleven megohms on all scales. The 
20,000-ohms-per-volt meter, on the 
other hand, has a variable resistance 
that is always equal to twenty thou- 
sand times the full-scale voltage of 
the range being used. That means that 
on the five volt range its hundred 
thousand ohms compares very poorly 
with the v.t.v.m.’s eleven megohms; 
but on the 500 volt range the v.o.m.’s 
ten megohm resistance is nearly equal 
to that of the v.t.v.m., and at 1000 
volts the v.o.m. has surged far ahead 
with a resistance of twenty megohms. 
When high voltage probes are used 
with both instruments to increase 
their range to say 30,000 volts, the re- 
Sistance of the v.t.v.m. is raised to 
only about 300 megohms, while the 
resistance of the 20,000-ohms-per-volt 
meter is 600 megohms. That means if 
it is used to check the high voltage of 
a picture tube, it will draw only half 
as much current as will the v.t.v.m.” 

“Say, how about that!” Barney ex- 
claimed with sudden interest. “I never 
realized that was true. Any old time 
you get above about 500 volts, the 
loading of a modern v.o.m. is actually 
less than that of a v.t.v.m.” 

“True, and I might add that the 
bearings used in the 50 microampere 
meter movements employed in these 
20,000-ohms-per-volters are so good 
that the readings obtained on the 


lower parts of the scales are quite ac- 
curate and dependable. That means 
you can use a high range scale to in- 
sure minimum loading and still be 
able to depend upon the readings ob- 
tained.” 

“Looks as though there’s not much 
sense in buying a v.t.v.m. at all,” Bar- 
ney observed. 

“Now let’s not get carried away,” 
Mac warned. “I still think that the 
v.t.v.m. is the ideal service instrument, 
for bench use. When measuring such 
things as oscillator bias, a.v.c. and 
a.g.c voltages, etc., it can’t be beat; 
and as long as you are around, I am 
greatly comforted by the thought that 
it is practically impossible to damage 
the meter by accidentally using the 
wrong scale. On the other hand I 
think that every shop should have a 
good 20,000-ohm-per-volt v.o.m. These 
meters are quite rugged and will stand 
up under portable use better than the 
v.t.v.m.’s. They are always ready for 
instant use in any location, requiring 
neither a warm-up period nor external 
power source. You do not have to 
worry about changes in line voltage or 
aging tubes affecting their accuracy; 
consequently, you always feel a little 
more confident about the accuracy of 
readings you obtain with a _ v.o.m. 
Both types of meter have their good 
and bad points that supplement each 
other. The technician needs both of 
them.” 

“That's just one instrument that has 
been improved,” Barney pointed out. 
“Are there others?” 

“Sure thing. Take the oscilloscope 
for example. Just before the Second 
World War was when the scope really 
moved out of the laboratory into the 
service shop. That was when a lot of 
technicians bought their first scopes, 
and the instruments they bought were 
very limited in both sensitivity and 
frequency range. That job we use for 
checking vibrators is typical of those 
early oscilloscopes, and you will recall 
that when ve checked it out with the 
voltage calibrator and square-wave 
generator a while back we found that 
the deflection sensitivity was .65 volt 
per inch and that the response of the 
amplifiers fell off very rapidly above 
50,000 cycles; furthermore, the setting 
of the amplifier gain control had a 
tremendous effect on the response of 
the amplifier itself. 

“A few of the fellows,” Mac went 
on, “who think ‘an oscilloscope is an 
oscilloscope,’ are still trying to use 
these ancient jobs for TV _ service. 
Others who have bought modern in- 
struments for TV alignment purposes 
still think of the general uses of the 
oscilloscope in terms of the very lim- 
ited possibilities they discovered when 
they experimented with those early 
models. They do not realize that the 
modern scope with its ten or twenty 
millivolts-per-inch sensitivity, its fre- 
quency range extending up into the 
megacycles, and its step-type nonfre- 
quency-affecting attenuator will do 
dozens of jobs in radio and TV service 

(Continued on page 110) 
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HIS month's 
T short-wave editor, Ken Boord, at 

the ISW DEPARTMENT Listen- 
ing Post at his 
Road, 
ginia, USA 

The equipment in the 
includes a Hammarlund 
(Super Pro); a Hallicrafters 
a National NC-183-D; a Hallicrafters 
SX-28; an RME DB22A preselector; 
a Panadaptor; and a BC-221-AH fre- 
meter. The tiny atop 
the Panadaptor is your short-wave 
editor's first radio-——a crystal set dat- 
ing to the mid-1920's 

The Listening Post employs straight 
wire antennas and doublets cut to the 
popular Best ove! 
all results have been obtained with a 
300-ft. straightwire 
100-ohm shielded 
sion line 

Your short-wave editor 
ing in the early 30's, first using a con- 
verter, and then a four-tube short- 
wave receiver with plug-in coils and 
a speaker made from an old automo- 
bile horn and a headphone set He 
was a contributor to Rapio & TELEVI- 
News’ short-wave department in 
the 30’s and to leading radio organiza- 
tions. He began the ISW DEPART 
MENT with the June 1944 issue 
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Around the World 

(NOTE: Some may 
changed to schedules 
this was compiled; in such cases 
may hear them one 
listed herein.—K. R. B.) 

Algeria—Algiers now only 
6.160 at 0700-1745. (Scheiner, N. J.) 

Anglo-Egyptian Sudan—Radio 
durman noted now near 7.655 signing 
on 1115 in English on Wed.; reported 
also using 6.437 now. English is sched- 
uled Sun., Wed. 1115-1130, Fri. 1230- 
1300. (Pearce, England) 

Argentina—LRA, 9.69, Buenos Aires, 
has strong signal 2000A (Dadson, 
Mich.) Noted to North America East 
Coast now on 15.345 (moved from 
17.720) at 1700-1930. (Balbi, Calif.. 
others) 

Australia—VLC11 11.840, is now 
used to Eastern North America 0700- 
0845; DX session Sundays 0830 

Belgium—Brussels noted to North 
America daily over 9.767, in French 
1900, English from 2030: on Wed. has 
DX 2100. (Morrison, R. I 
others) Noted closing 2200. (Matherly, 
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Ohio) ORUS5 6.000, 1305 
(Catch, England) 

Belgian 
poldville, 


strong 


Leo- 
native 
Colle oe 


Congo-—OTH, 9.215 
good level 200, 
(Catch, England) Radio 
OQ2AC, Elisabethville, lists schedule 
daily 1130-1230. (Sun. 0200-0400) on 
7.2, 498, 3.39 with 250 watts 
mostly French but on Fri. uses Flem 
ish (or Dutch) and closing announce 
include English. Hopes to in- 
crease power of at least the 4.98 out- 
let to 500 watts soon. (Scheiner, N. J.) 

Bolivia—CP38, 9.497, La Paz, noted 
on measured channel 0645 with reli 
service in Spanish 


each 


ments 


gious (Ferguson 
N. C.) 
Brazil—PRLYT, 9.72 
good level signing on 1930 
R I.) Radio Jornal do 
15.145, noted closing 1433A in English 
Portuguese; said continuing ove! 
9.565. (Pearce, England) PRK5, 6.000A 
Belo Horizonte, noted 1930 with QRM, 
weak (Washington, N J.) ZYCS8 
9.610, Rio de Janeiro, fair level 2020 
PRC5, 4.865, Belem, good level 2000 
with news in Portuguese; ZYY9 


Rio de 
(Morrison 


Janeiro, 


Clommercto 


Unless ot 


e hours from 
us 0000 to 1200 
re ab 


1.97575, Sao Luiz, heard at fair 
strength 2045. (Catch, England) ZYK2 
9.565, Recife, noted from 1530 at good 
level in Sweden. (Friberg) 

British Honduras Occasionaily, 
Belize, 4.950A, is in the clear around 
1900. (Black, Pa.) 

Bulgaria—-Sofia, 9.700A, good in 
English to North America 2000-2030 
(Klein, Va.) Noted on 6.070 in English 
1600-1630. (Hanel, Sweden) 

Burma Rangoon L.774A is 
in Sweden 0900-1000 in English 
aren, Sweden) 

Cape Verde Islands—-CR4AA, 7.130A 
Praia, noted 1557-1700 when 
with “A Portuguesa.” (Pearce 
land) More recently has moved to 
7.395A. (Washington, N. J.; Mercie: 
France, others) 

Ceylon—-Radio Ceylon, 11.975 
closing Thur. 1215; Fri. 1230, 
days 1145. (Fuller, R. 1L., others) 

China—Wahun, 6.645, heard 
had CWQRM. (Ballou, Calif.) 

Colombia HJEF 1.768 Cali, 
2308-2332 (URDXC) Radio 
co, HJEX, 6.054, Cali, good 
2100-2130. (Norman, N. C.) 
Cartagena noted 
around 2300 (Gaylord 
State) HJCQ, 11.680 
“English by Radio 
Ind.) 

Costa Rica Radio 


(Continued on page 


heard 
(GDX- 


closed 


Eng 


noted 
other 


O6 18 


noted 
Pacifi 
around 
HJAI 
close to 1.9665 
Washington 
sovota 


1930 


carric 
(Niblack 


Athenea 
130) 


San 


Eduardo Lopez Juarez. CE3CB. of San Miguel. Chile is shown in his radio “shack.” 
Equipment includes a 50-watt transmitter, a three-tube receiver. and a “Little Giant 


Station.” 
Radio Communications Branch. 


Mr. Lopez Juarez is a Major Sub-Officer in the Chilean Air Force in the 
At the present time he is stationed at the Central 


Airfield of the Air Force. CE3CB is one of the world’s best-known calls, having been 
on the air for over 15 years and participating in thousands of successful QSO's. 


An easy-to-build accessory 


versatility and usefulness 


service 
and their 

oscilloscopes just for the observa- 
tion of waveforms. When they do 
they're only getting half the value of 
their scopes. With the addition of the 
easily constructed cali- 
brator described herein, the scope can 
be used for actual voltage and current 
measurements as well as for wave- 
form observation. 

The oscilloscope calibrator is noth- 
ing more than an a.c. voltage stand- 
ard, the output of which is independ- 
ent of line voltage variations. It would 
be very convenient if we could use a 
battery or other such stable d.c. 
source for scope calibration, just as 
in the usual d.c. meter calibration, 
but unfortunately we can't since the 
oscilloscope, or at least the usual one, 
responds only to a.c. Thus it becomes 
necessary to construct some sort of 
device that will produce a constant 
a.c. signal regardless of any external 
varying conditions. For oscilloscope 
calibrating, a square wave provides 
the most convenient waveform since 
the top and bottom of the wave are at 
definite places, not like, for example, 
a sine wave with its gradually slop- 
ing sides. Another advantage is that 
a square wave is all “top and bottom 
with nothing in between.” Thus be- 
cause the transition time between the 
bottom peak and top peak is so very 
rapid, there appear to be only two 
lines on the scope when the sweep 
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Fig. 1. Output square wave of unit. 
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Fig. 2. Correct calibrator output. 
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Front view of scope 
calibrator. It is housed 
in a compact case. 


unit that will increase the 


of your shop oscilloscope. 


frequency is greater than the input 
frequency. This provides 
a very convenient pair of reference 
lines for calibrating the oscilloscope 
This effect is shown in Fig. 2 
To make an a.c. voltage standard 
it is convenient to revert back to a 
d.c. source which can be more easily 
and economically controlled. This reg- 
ulated d.c. source must then be 
verted back to a.c. This can be ac- 
complished with a simple multivibra- 
tor supplied with power from a d.c 
regulated power supply. The output 
of this multivibrator is then fed into 
an attenuator and calibrated potenti- 
ometer to provide a.c. outputs in steps 
for ease in measuring waves of differ- 
ent amplitudes 
In the unit constructed and shown 
in the accompanying photographs, this 
is accomplished simply by using an 
a.c.-d.c. type of power supply using 
a 65 ma. selenium rectifier and an 0B2 
voltage regulator tube This then 
makes the multivibrator output inde- 
pendent of line voltage changes. A 
word of caution for those living in 
very low voltage areas might be ad- 
visable here. The OB2 voltage regu- 
lator tube requires a minimum d.c 
anode supply of 133 volts to insure 
starting throughout the tube life. 
Thus if your line voltage drops below 
96 volts, there is the possibility that 
the 0OB2 will not fire or may be erratic 
in operation. In such a the 
principles discussed here apply, 


square-wave 


screen 


con- 


case 
still 


however a standard type of trans- 
former supply will have to be 
tuted. This would, of course 
tate a change in the voltage 

dropping the exact 
pending power supply 
age used 

This regulated d.c. is 
the plate supply of a 
vibrator using a 12AU7 
frequency that is 
multivibrator is relatively unimpor- 
tant, the important considerations be- 
ing ‘its constancy of amplitude wit! 
varying line voltages and with 
However, for the values shown 
multivibrator is free 
proximately 500 cycles 

By taking the output from the 
multivibrator from plate-to-plate of 
the 12AU7, an almost perfect square 
wave is obtained. This output is fed 
into a calibrating potentiometer, R 
then to an attenuator 
resistors R,, R., and R;; 
calibrated potentiometer, R.. This lat- 
ter pot is the one which is mounted 
on the front panel of the calibrator 

The actual peak-to-peak voltag« 
pearing from plate-to-plate on 
12AU7 is approximately 90 volts—not 
quite 100. Therefore, to provide a con- 
venient voltage scale for the potenti- 
ometer R,, it was decided to make the 
output read 0 to 5 and in multiples of 
10, i.e., X1, X10, X.1. 

To obtain the greatest accuracy, the 
attenuator should have the values 
shown on the parts list as R;, R., and 
R;. In the actual unit constructed, 
these were selected from standard 
values of 100,000, 10,000, and 1000 
ohms respectively. However, if it is 
intended to purchase these parts 
(where selection of resistor values 
isn’t too practical) sufficient accuracy 
can be obtained by using standard 5‘ 
resistors of the values 91,000, 9100 
and 1000 ohms respectively for R;, R 
and R;. The calibrated potentiometer 
which is placed in parallel with these 
resistors has enough greater resistance 
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value so as to have a negligible effect 
on the accuracy. 

For the operator's convenience, the 
switch 8S, is included. It is a three- 
position, four-pole switch that does a 
little more than just turn the calibra- 
tor on and off. In the “Off” position, 
S, disconnects the a.c. line from the 
unit and provides a continuous 
circuit from the terminals on the left 
(the input terminals) to the terminals 
on the right (the output terminals) 
In use the calibrator output terminals 
are wired permanently to the vertical 
input terminals on the scope. Thus, in 
effect, the input terminals of the 
calibrator now become the input ter- 
minals of the scope 

When switch 8S, is in the position 
marked “Scope,” the input and output 
terminals are still tied together, ex- 
cept that the a.c. is turned on and 
the “B is turned off. It was found 
necessary to remove the “B in this 
position to keep from feeding any of 
the calibrator output into the 
through the wiring and switch capac- 


also 


scope 


ities 

The calibrate position of switch §, 
opens up the input terminals of the 
calibrator and feeds the multivibra- 
tor output into the output terminals 
for calibrating 

The initial 
after the unit 


purposes 
calibration performed 
is completed is simple 
and merely setting the cali- 
brating pot R This potentiometer 
sets up the standard voltage fed into 
the attenuator, which in this case is 
90 volts peak-to-peak. Other methods 
of calibrating may suggest themselves 
to the builder, but the method to be 
described is and in- 
meter 
and 
follows 
measured as ac- 
curately as with the ac 
meter. This value is then multiplied 
by 2.83. This gives the peak-to-peak 
value of the line voltage. The line 
voltage is applied to the input 
terminals of the calibrator, the out- 
put terminals being connected to the 
input of the Switch 8, on the 


involves 


easy, accurate 

volves only the use of an a.c 
in addition to the 
scope. This 
The line 


calibrator 
procedure is as 
voltage is 
possible 


then 


scope 


Top chassis view of the home-built oscilloscope calibrator. 


June, 1953 


yes 


wrt = © 


—560 ohm resistance line cord 
33 ohm, 4. » 
1000 ohm, 1 w. res. 
5 megohm pot 
90,000 ohm, \, (see text) 
9000 ohm, \, » . (see text) 
1000 ohm, 4, » 
500,000 ohm pot 

13.000 ohm, 2 

—100,000 ohm, Vy » 

20 ufd., 150 v. elec. cond. 

O1 wfd., 400 v. cond 

1 afd., 400 +. cond 


SOO RRR RRR ERED 


4-pole, 3-pos. switch 
s S.p. 3-pos. switch 
Reet 635 ma. selennmum rect. 


y 12AU7 tube 


} OB2 voltage regulator tube 


Fig. 3. Complete schematic diagram of the oscilloscope calibration accessory. 


calibrator is set to the “Scope” posi- 
tion. The vertical gain control on the 
scope is then adjusted for any con- 
venient height on the 
Now by proportion 


scope screen 


50 
H, He 


where E, is the peak-to-peak line volt- 
age, H, the height of scope trace with 
E, applied, and H, is the height of cali- 
brator output on the scope 


Since we are interested in finding 
what should be the height of the cali- 
brator output, we can restate the 
above and say 


50H 
a 


H 


Now with the calibrator dials set at 
X10, the potentiometer on the panel 
(R,) set fully clockwise, and switch 8 
the calibrating pot located 
on the chassis (R,) is turned to pro- 
duce the height found by the equa- 
tion. The calibrator is now putting 


on “Cal 


out a standard 50 volt 
signal 

The next step is to calibrate poten- 
tiometer R,. With the switches set in 
the same positions as before, adjust 
the scope vertical gain to produce any 
height o1 


peak-to-peak 


number of con- 
veniently divisible by 5 or 10. This 
height represents 50 volts. Adjusting 
potentiometer R, to 4/5, then 3/5, then 
2/5, ete. of the 50-volt height would 
give calibration points at 40, 30, and 
20, etc. volts respectively. As poten 
tiometer R, is set at these points, cali 
brating marks are made in pencil on 
a paper scale. When the calibration is 
complete, the dial can be inked in. To 
give the paper more durable 
surface, a coating of nail 
polish can be applied 

Now the calibrator is all set for use 
There are two common methods of 
using a device such as this. The first 
method is simply to calibrate the 
screen of the scope for a certain num 
ber of volts-per- 
106) 


squares 


scale a 


colorless 


volts-per-square, or 
(Continued on page 


Under chassis view showing uncluttered layout of components. 


By 
MILTON WHITE 
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Fig. 1. 


PROBE SWITCH 


— eV ee nd ee ere eee a rent anal 


Over-all view of the probe in 


which the s.p.d.t. switch is installed. 


Mechanical details for assembling a rotary switch within 


a probe. Converts the d.c. probe to ac.-d.c. operation. 


INCE their inception as general 
§ service instruments, vacuum-tube 
volt-ohmmeters have required the 
use of separate probes for d.c. volt- 
age, resistance, and a.c. voltage meas- 
urements. This is a_ disadvantage, 
made necessary by the capacity 
lation resistor required at the probe 
tip when measuring d.c. volts. 
Attempts have been made in some 
commercial instruments to overcome 
this disadvantage by the use of a sep- 
arate resistor, mounted so that it may 


1so- 


Fig. 2. Mechanical details for installing switch in test probe. 


RI 
4 
o-—- ++ 


Fig. 3. Wiring diagram of probe switch. 


be attached to the probe tip, or by the 
installation of a switch within the 
probe handle 

The operating convenience that re- 


See itcxt for details. 
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sults from these measures is not as 
great as it should be. There is little 
difference between continually attach- 
ing or removing the resistor, or using 
another probe. When a switch is em- 
ployed, the size of the probe necessary 
for its installation makes this part too 
large for practical use in close quar- 
ters. 

The probe switch to be described is 
the answer to this problem, when it is 
used with instruments that have the 
same type of pane! connectors for the 
attachment of their probes. For exam- 
ple, the Simpson Model 303 is an in- 
strument of this type. The RCA Mod- 
el WV-77A is especially well suited to 
this probe, because it has only one at- 
tachment point for all functions 

The switch is simple, rugged, and 
so small that it may be encased with- 
in a pencil-type probe only % in. o.d 
Operated by a simple twist of the 
probe tip, without reference to any 
indicating mark, its use quickly be- 
comes practically automatic to the 
user 

The unique construction of the 
switch may require some explanation, 
so let’s examine Figs. 2A through 2E 
and see the major points of its assem- 
bly and operation 

First, select a one-half watt carbon 
resistor of the same value as the one 
used in the d.c. voltage probe of your 
instrument. This may be done by using 
the instrument probe as a resistance 
standard. It should be matched to 
* 1%, or adjustment of the d.c. volts 
calibrating resistors within the v.t.v.m 
may be necessary. This resistor is R 
in Fig. 2B. 

Next, note the stator contacts F 
Fig. 2B. Then, look in your junk box 
for an old rotary selector switch from 
which two such contacts may be 
taken. They, together with resistor 
R,, and 5 feet of microphone cable, 
not shown, are attached to the stator 
support bar, Fig. 2D, to complete the 
sub-assembly. This unit is secured 
within the handle, Fig. 2E, by a little 
shellac. Three te four drops allowed 
to run down the inner wall of the 
tube, after the sub-assembly has been 
slipped into place, will be drawn by 
capillary attraction into the crevice 
between the assembly and the handle, 
where it belongs. When the shellac 
hardens, it will firmly bind these parts 
together. 

The heart of this switch is the ro- 
tary contact, made from a solderless 
phone tip, filed as shown in Fig. 2A 
A shoulder is formed on the phone tip 
nut, as indicated in Fig. 2C, and it is 
then run all the way on the phone tip 
Next, an additional phone tip nut, not 
modified, (H, Fig. 2B) is screwed on 
tightly against the first one, then 
backed off exactly one-half turn and 
soldered to the phone tip in this posi- 
tion. 

Spread a film of “Miricale Adhe- 
sive” (Miricale Adhesive Co., Newark, 
N. J.) around the knurled section only 
of the shoulder nut, Fig. 2C, and 
around the inside of the wall of the 

(Continued on page 92) 
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Heathkit MODEL 0-8 
, OSCILLOSCOPE KIT 


The outstanding new 1953 model O-8 Heathkit Oscilloscope features the 
finest performance ever offered in this extremely popular kit instrument 
Primarily intended as a general purpose oscilloscope for the faithful repro 
duction of actual wave forms and other electrical phenomena, it's vastly 
improved band width, good 100 KC square wave reproduction, three step 


vertical input attentuator, .025 volta per inch vertical sensitivity, etc., 

admirably qualify this instrument for TV and radio servicing, laboratory 

use, harm application and all general electronic development work. Improved 
. 


vertical band width is obtained through the use of shunt peaking chokes 
with proper cathode compensation in the push-pull output stage. For 
additional flexibility of operation, provisions have been made for direct 

Shipping connections to the deflection plates, a Z axis input and a spot shape control 
for really fine focusing 

Wr. 26 Ibs his beautiful kit is complete with all 10 tubes, including a 5” cathode ray 
tube, calibrated graph screen and flexible test leads. All necessary con 
struction components, such as hardware, chassis, transformer, etc., and a 
detailed step by step construction manual, greatly simplify the assembly of 
this instrument 


T 


AMeathhit 
ELECTRONIC SWITCH KIT 


The Heathkit Electronic Switch Kit 

will further extend scope usefulness 

by permitting simultaneous observa 

tion of two individually controlled MODEL 
traces. Continuously variable switch $-2 
ing rates 10 cps to 2,000 cps in three 

ranges. Will also serve as a square $4950 Shipping 
wave generator over the range of e wt. 11 Ibs 
switching frequencies . . 


VOLTAGE CALIBRATOR KIT 


The use of a Voltage Calibrator will greatly 
increase oscilloscope usefulness. Provides a 
convenient method of making peak to peak 
voltage measurements by establishing a rela- 


tionship between the unknown wave shape MODEL VC-2 
and the Voltage Calibrator. Voltage ranges 

01-100 volts peak to peak. The Voltage Cali $]qpso 
brator features direct reading scales and a _ 


regulated power supply system Shipping wr. 4 Ibs. 


or 


Aeathhtit NACUUM TUBE \ 


VOLTMETER KIT \ 


The beautiful new 1953 Heathkit Model V-6 VTVM, the world’s most popular kit 
instrument, now offers many outstanding new features in addition to retaining all MODEL V-6 


of the refinements developed and proven through the production of over 70,000 
VTVM kits. The Heathkit VTVM now features extended voltage ranges with 50% 
greater coverage on the DC range. New 1'¢ volt low scale provides well over 244 $ 
inches of scale length per volt permitting faster measurements with greater accu- 
racy. AC and DC ranges are 0-1.5-5-15-50-150-500-1500 volta (1,000 volts e 
maximum on AC). Ohmmeter ranges are X1, X10, X100, X1,000, X1OK, X LOOK 
X1 meg. Measures .1 ohm to 1,000 megohms. Other features are db scale, center Shipping 
scale zero adjust and polarity reversal switch. High 11 megohm input resistance 
‘Ne al : Wr. 6 Ibs 

virtually eliminates circuit loading 

The low anti-inflation price of this tremendously popular kit includes all tubes, 
necessary constructional material, test leads and the construction manual 


\ 


AWeathkil AC VACUUM TUBE 
VOLTMETER KIT 


A new amplifier type AC VI'VM 

that makes possible those sentitive 

measurements so essential in 

laboratory or audio work. Ten 

MODEL AV-2 voltage ranges covering from .01 

KMS full scale to 300 volta RMS 

$2950 full scale. Input impedance Il 

e megohm with frequency response 

i ae 10-50,000 cycles. ‘Ten DB ranges 

Shipping from —52 to +52 DB. Four diodes 

wr. 5 Ibs. in meter bridge circuit for maxi- 
mum linearity. 


HEATH COMPANY ~- Benton Harbor 15, Mich. 
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Weathhit 
HANDITESTER KIT 


The ever popes Handitester is 
now supplied with a Simpson 400 


MODEL M-1 ™microampere meter movement 
Provides AC and DC voltage 


$ 50 ranges 0-10 30-300- 1,000 5,000 
T volts. Ohmmeter ranges 03,000 
° and 0- 300,000 ohms. DC current 
Shipping measurements 0-10 and 0-100 
Wt. 3 Ibs. milliamperes. A completely self 


contained portable instrument. 


Sea 2 ee eee eee 


b 


nenestawel SUBSTITUTION . 
AWeathhil VISUAL AURAL ‘2 
SIGNAL TRACER KIT BOX KIT * 


Choice of 36 switch MODEL RS-1 


slecte > ‘ . . 
Denigned cupacaily or fH Sates Sh'anis Shi. Wt. $ BSO 
coevige oui ations in AM megohms. All stand 2 Ibs. 

SW-FM repair work ard RTMA 1 watt 


RF and audio two channel ny . 
input. More than adequate po ND ay ae Buy 
sensitivity—new noise lo those lab A ° 
cator circuit —calibrated and service 
wattmeter—substitution applications 
speaker—visual signal 
indication. Can be used 
MODEL T-3 with scope and VTVM, A M A T if U RP 


$9950 phono mechaniame, micro: 

© Eas TRANSMITTER KIT 
Shipping nal Tracer help you 

Wr. 10 Ibs. 


MODEL AT-1 


Heathhit $29°° 
CONDENSER CHECKER KET Shipping W?. 15 Ibs. 


An instrument designed solely Tice . 
for ite particular job. Not a pret Golengewsies 
“sideline” of a multiple function y J cage ¥ . ~ "7? ; ; 
instrument. Measures value and ® 9 agen + pall og ry 


quality of unknown condensers cm . " -4 at <rhengge + 3 7 “1 
7 Sim a 1 a 
well designed basic 


and resistors Capacity range v 
00001 mfd to 1,000 mfd. Resist 
ance range 100 ohms to 5 meg Ca : transmitter incorporat : 
ohma. Sensitive electron beam ing many desirable features 
indicator—five polarizing test and providing maximum over 
voltages — safety spring re rrr) e ’ all performance 
turn leakage test switch MODEL C-3 Convenient band switching eliminates the bother and annoya 
An amazingly accurate in $s id Shipping of plug in coils. It is merely necessary to switch to the de 
strument at this low price 19 Wt. 8 Ibs. frequency and plug in your favorite crystal or VFO. This tr 
mitter features a self-contained power supply mount 
chassis and cabinet enclosed to minimize 
line rased to reduce radiation 
> coils supplied with the Heathkit AT-1 are 
pre-wound and adjusted for the necessary fre 
quency coverage of 80-40-20-10 meters. The 
AWeathhil GRID DIP METER KIT entire kit is supplied complete with all tubes, coils, 
punched and formed chassis and cabinet, as well as 
Ss l G N A L World's largest selling all constructional material required. A detailed 


Grid Dip Meter. Five assembly and operation manual is also furnished 


GENERATOR KIT ———— a 


age 2-250 
MODEL S$G-7 me. Sim- 
plified 
$1950 construc- 

’ 
f tion and 


So* ; Ship. Wr. 8 Lbs. epereten Make those all important Aeathhit 
oe 


tube tests quickly and ac 


A servie mm: curately. Checks all tube 

“must” is a re ey ; types encountered in SQUARE WAVE 
liable source of “ _ radio and TV work 

modulated (400 $ 50 a Sie Simplified setup and GENERATOR KIT 
cycles) or unmodulated RF output 1 : switching system pro- 
Frequency range 150 KC to 150 MC. e c " ” & vides fast checks for 
Step attenuated and variable output Ship. Wt. 4 Lbs. ~~ 2 , shorts, opens, indi 
internal or external modulation. Ream, FS o¢ vidual elements sand 
High output level and performance ; —— eouany we 
with low cost. able cabinet available 
at slight additional 


MODEL TC-1 cost. TV picture 


»e adapter also 
' G50 Waiiadle: See 
AWeathhel \Aworatory REGULATED $2 rs ee = MODEL $Q-1 


order blank 


POWER SUPPLY KIT ro aes $950 Stir. 


Revised Roll Chart .50 12 Ibs. 


A regulated variable 160- = 
450 volt DC output power True square wave output 
supply for the lab or serv- a7; — frequen ¥ range = 
ice shop. Accurate voltage cycles to 100 KC igh 
and current measurements V H B ~ AT oO R ’ . v —- quest voltage 
with large Simpson meter. level 0-20 volts at 600 
AC supply 6.3 volts at 4 T £ S T — ~ K | T ohms output impedance 
amperes—standby switch \\ : Provisions for external 
eliminates warmup time. Checks for starting and \ synchronization. The 
MODEL PS-2 Low hum content : 5 tube quality of interrupter and ——< & ideal instrument for TV 
circuit. AC and DC output self rectifier type vibra- MODEL VT-1 service work and wide 
+ 50 voltages isolated from panel tors. Five sockets “ band amplifier circuit 
29 for maximum operational checks hundreds of types $ 50 development. 
flexibility. Operates from continu- 
Ship. Wr. 17 Lbs. ously variable type bat- 
tery eliminator. Shipping Wt. 6 Ibs. 


HEATH COMPANY - Benton Harbor 15, Mich. 


RADIO & TELEVISION NEWS 


SERVICEMAN - AMATEUR - STUDENT 


id IMPEDANCE BRIDGE KIT Weathhit 
Provides choice of Whealatone ——— : AUDIO OSCILLATOR KIT 
osber H ay ohietaien ~~ ™ Weathhit MODEL AO-1 


Measure of resistance 

ae INTERMODULATION ANALYZER KIT | $9450 
a Intermodulation dis Ship. wr. 
precision silver mica tortion analysis is one 11 Ibs. 


capacitance standard of the most satisfactory 
4 precision re f - methods of checking 
sistors . ; audio equipment. The 


IM.-1 features two self 
MODEL 18-18 contained high frequen 20-20,000 cycles in 


50 cy generators 5,000 ranges. Variable 10 volt output level 
; and 7,000 cycles) a 60 


lel ; at 600 ohms impedance. Thermistor 
cycle low requency ntrolle ~arit re 
Shipping Wr. 15 Ibs. source, intermodula controlled linearity precision multi 


plier resistors — distortion less than 


MODEL IM-1 tion section, At t An outstanding instrument value 
Heathkit Shipping Wt. vi ’ M oe apis at this amazing low price 
17 tbs. = FFPSO wipe at inet cond 
DECADE e ing IM percentages on 
RESISTANCE KIT 3 calibrated scales 30 
MODEL DR-1 Meathhct 


AUDIO FREQUENCY 
_  $yq@so Q METER KIT 
» 19% A typical Heathkit in METER KIT 


é Ship. wr. vasion of the laboratory y ‘ 

4 lbs instrument field. Here we quite frequency on 
; is the first successful : irge ‘9" Simpson meter 
low priced Q meter ever 3 Ranges 10 cycles to 100 k« 
offered in kit form. Os . ‘ at input voltage level of 3 
cillator supplies RF in 300 volta RMS. The input 
3 " P the re of 150 KC te - wave shape is not at all 
tion of twenty 1°) pre 7 i 4 B&B a ~ 18 mc. fteadsQ dire tly 5 — al. Useful in production 
cision resistors in 1 ohm , ae on calibrated meter ine testing —indicating 
steps from 1 to 99,999 *« . s scales. Measures Q of MODEL AF-1 ee wave — =p 7, de 
ohms. Sturdy ceramic condensers, RF resist 50 ermining generator output 
wafer switches featur ance and distributed $34 Operation entirely electroni« 
ing, silver plated con MODEL QM-1 capacity of coils. Cali Pig: A, vibrating reeds 
tacts and smooth posi- ywrate capacitor with ip. . s. 
tive detent action . $3950 Ship. Wr. range of 40 mmf - P 

14 Ibs. to 450 mmf with 77 thhe 77 
vernier 


+3 mmf 


eeiesttece Maunsuess vit Heathkit 
ating frequency AUDIO GENERATOR KIT 
Switch selected 1% A new extended 
Aeathhit silver mica preci range 18 cycles 
1 megacycle 


sion condensers 
providing capacity audio instru 


BAR G b N F RATO ia K | T range of 100 ment at a re 
mmf. to O.111 markably 

mid. in steps of price. Five con 

100 mmf tinuously vari 


able out put ra 
MODEL DC-1 we ges 600 an onl 
sut impedance 
$1650 low distortion MODEL AG-8 
MODEL BG-1 figure, leas than 
Shipping Wr. 4 ibs. 4°> from 100 cps $2950 
$ 50 tarough audible x 
e range Ship. Wt. 11 Ibs. 


Ship. Wt. 6 Ibs. 


coverage 


Individual switch selec 


Weathhit 
The Heathkit BG-1 Bar 


Generator represents an TELEVISION SWEEP 

other welcome addition to GENERATOR KIT 

the fast growing line of 

popular Heathkits. The Frequency coverage 10-90 
station transmitted test pattern is rapidly me and 150 230 me. Variable 
disappearing and the Bar Generator is the . sweep width 0-12 me, built 
in absorption type marker, 
step and continuously vari 
able output and blanking 


circuit, 


on the TV screen. These bars are equally spaced and will quickly indi- MODEL T$-2 


cate picture linearity of the receiver under test. Since picture AWeathhit . 
linearity is independent of transmitting frequency, it is un- Ship wi. $3950 
necessary to provide coverage throughout the VHF range, — . 20 Ibs. 
thereby holding down instrument cost . 

The Heathkit Bar generator is simple to use and is : 0 
extremely portable, providing a quick means of checking <a 2 ELIMINAT R KIT 


the television receiver either in your workshop or in 


logical answer to the T'V serviceman’s prob- 
lem in obtaining quick accurate adjustment information. 
The Bar Generator produces a series of horizontal or vertical bars 


WRITE FOR Free 


the customer's home * supply source rated at + ATA L @) G 


10 amperes continu 
ously and up to 15 | New 32 page 1953 Cat 
MODEL BE-3 amperes intermittently. Volt- / alog lists all kits, speci 


meter, ammeter, automatic fications, achematics 


Ship. wr. $2450 overload relay, fuse protec- and latest price infor- 


A variable 0-8 volt DC 


tion—heavy duty Mallory mation. 
17 disc rectifier. 


HEATH COMPANY - Benton Harbor 15, Mich. 


June, 1953 


17 Ibs. 


NEW HEATHKIT WILLIAMSON TYPE 


AMPLIFIER KIT 


The ideal amplifier for custom high 
fidelity audio installations. Tops 
in performance, value, and flexi- 
bility of operation. Either Altec 
Lansing Peerless or Acrosound out- 
transformers available. First 
jilliamson type amplifier supplied 
with a matching preamplifier. 


AWeathheit 
SUPERHETERODYNE 


RECEIVER KITS 


ECONOMY 6 WATT 


AMPLIFIER KIT 


MODEL A-7 


$4450 


» Dual inputs— 
separate bass and 
treble tone con- 

trols—-output imped- 
ances 4-8-15 ohms. 
Ship. Wt. _ 
mplifier with m- 
10 LBs. ifier stage for low leve’ 
its... $16.50 


_—_—— Os Ts a ses ee \ 
prices OF VARIOUS COMBINATIONS | \ 


i W-2 Amplifier Kit I 
Amplifier witt 

Transformer 

WA-P Preamplifier 

ping eight 5 ibs. 

express only 


(Inel Main 


W-2™ Amplifier Kit (Incl nin 
Amplifier with Peerless Output 
Transformer ané . er Supply 
Shipping Weight i 
express only 


W-3 Amplifier 
Amplifier with 


Kit Ine! Main 


HIGH FIDELITY 20 WATT 


AMPLIFIER KIT 


MODEL A-8 


ping Weight 37 Ibs. Shipped ex 
press only 


W-3M Amplifier Kit (In 
Amplifier with Acrosour 
Transformer and 
Shupping Weight 
express only 


Wwa-Pi 


20 Ibs 


Preamplifier Kit only ! 
Shipping Weight 6 Ibs. Shipped $1971 
express or parcel post 

— te 


Shipping 
W. 16 ibs. 


A high fidelity full 20 watt 
plifier. 


TUNER KIT 


” MODEL FM-2 


Vernier tuning with 
Shipping Wt. 9 ibs. type dial. 


ye transformer 
4, 8 and 16 ohma. 
A-8A with addi- 
tional ifier 


pream 
stage for low level 
cartridge, micro- 


phone, etc. $35.50 


SHIP VIA 
[_] Parcel Post 


[_] Express 
(] Freight 
C) Best Way 


(PLEASE PRINT) 


QUANTITY ITEM 

Heathkit Oscilloscope Kit— Model 0-8 (26 Ibs 
Heathkit Amateur Transmitter Kit—Model AT-1 
Heathkit Bar Generator Kit— Model BG-1 (6 Ibs.) 
Heath? .t Voltage Calibrator Kit Model VC-2 (4 Ibs.) 
Heathkit Ele.ti onie Switch Kit—Model S-2 (11 Ibs.) 


Heathkit TV A:ignment Generator Kit— Model TS-2 (20 Ibs 


QUANTITY ITEM 

Heathkit Square Wave Generator — Model SQ-1 (12 Ibs.) 
Heathkit AC VIVM Kit-Model AV-2 (5 ibs.) 

Heathkit Intermodulation Analyzer Kit— Model IM 1 (17 tbs.) 
Heathkit Regulated Power Supply Kit— Model PS-2 (17 Ibs.) 
Heathkit Handitester Kit— Model M-1 (3 Ibs = 


Heathkit Decade Resistance Kit— Model DR we ibs.) 


PRICE 
29.50 
29.50 
| 39.50 
l29 50 
13.50 


; 
| 19.50 


15 Ibs.) 


Heathkit Q Meter Kit— Model QM-1 (14 Ibs.) 
Heathkit Grid Dip Meter Kit— Model GD-1A (4 Ibs 
Heathkit VIVM Kit—Model V-6 (6 Ibs.) 
Heathkit Visual-Aural Signal Tracer Kit— Model T-3 
Heathkit Condenser Checker Kit— Model C-3 (8 Ibs 
Heathkit RF Signal Generator Kit— Model SG-7 (8 Ibs 
Heathkit Tube Checker Kit— Model TC-1 (12 !bs.) 
Heathkit Portable Tube Checker Kit—Model TC-1P (15 Ibs 
Heathkit Portable Tube Checker Cab. only No. 365 (8 Ibs 
Heathkit TV Tube Adapter No. 355 (1 Ib.) 

Heathkit Battery Eliminator Kit— Model BE-3 (17 Ibs 
Heathkit Vibrator Tester Kit— Model VT-2 (6 Ibs.) 
Heathkit Audio Generator Kit— Model AG-8 (11 Ibs.) 
Heathkit Audio Oscillator Kit— Model AO-1 (11 Ibs.) 
Heathkit Audio Frequency Meter Kit— Model AF-1 


10 Ibs 


12 Ibs 


Heathkit Decade Condenser Kit—Model DC-I (4 Ibs.) 
Heathkit Impedance Bridge Kit— Model 1B-1B (15 Ibs.) 
Heathkit Resistance Substitution Box Kit— Model RS-1 (2 Ibs 
Heathkit F.M. Tuner Kit—Model FM-2 (9 Ibs 

Heathkit Broadcast Receiver Kit—Model BR-1 (11 Ibs.) 
Heathkit Three Band Receiver Kit— Model AR-1 (11 Ibs.) 
Heathkit Amplifier Kit— Model A-7 (10 Ibs.) a 
Heathkit Amplifier Kit—Model A-7A (10 Ibs.) 
Heathkit Amplifier Kit— Model A-8 (16 Ibs » 
Heathkit Amplifier Kit— Model A-8A (16 Ibs.) 


Williamson Type Amplifier Kit (Type ) 
Shipped express only 


WA-P1 Preamplifier Kit (6 Ibs ) (Shipped exp. or p.p.) 


+ 
16.50 

t 

| 69.50 

] 5.50 

+ 

| 22.50 

si 

| *9 50 
23.50 

+ 

| 14.50 

+ 

| 16.50 

T 

| 33.50 

+ 

| 35.50 

+ 


Enclosed find { )check( ) money order for 


On Express orders do not include transportation charges—they will be collected by 


Please ship C.0.D.( ) postage enclosed for pounds. the express agency at time of delivery. 


ON PARCEL POST ORDERS include postage for weight shown ORDERS FROM CANADA must includc full remittance for merchandise 


RADIO & TELEVISION NEWS 


For additional information on any of the items described herein, readers 
are asked to write direct to the manufacturer. By mentioning RADIO & 
TELEVISION NEWS, the page and the issue number, delay will be avoided. 


AM-FM TUNER 

The Sargent-Rayment Co., 1401 Mid- 
dle Harbor Road, Oakland, California 
is offering a new “building block” 
series of high-fidelity components, one 
of which is the SR68 AM-FM tuner 

The tuner has two AM positions 
permitting sharp or broad tuning. In 
the “broad” tuning position response 
is flat from 15 cycles to 9 kc. 1 db 
with a 10 ke. filter in the circuit 


(measured at 1000 kc.). In the “sharp” 
tuning position response is limited to 
5 ke. to permit reception of rural or 
hard-to-receive stations. The unit also 
features two-position FM, with or 
without a.f.c. Better than 5 sv. sen- 
sitivity is achieved on both AM and 
FM with at least 30 db of quieting on 
FM. 

Since all of the company’s equip- 
ment is designed to be used in any 
combination the user desires, the phy- 
sical dimensions and housing of the 
AM-FM tuner follow the style of the 
other units. 

A booklet covering all of the equip- 
ment in the “building block” series is 
available on request. 


INSULATED TEST CLIPS 

A new model of the company’s 
nylon-insulated test clips is currently 
being offered by Industrial Devices, 
Inc. of Edgewater, New Jersey. 

The Model #1410B (1)-(2) provides 
positive clip connection to all stand- 
ard phone-tip test prods. The new 
units incorporate a phosphor bronze 
spring collar which accepts the stand- 
ard prod with an electrically and 
mechanically positive grip. The clip is 
fully nylon insulated to allow shock- 
proof, short-circuit proof operation in 
excess of 600 volts. 

The clips are available in either 
red or black. The black is designated 
by the (1) while the red models are 
marked (2). 

G-E TRANSISTORS 

General Electric Company, Syra- 
cuse, New York has introduced a new 
hermetically-sealed junction transis- 
tor which is said to eliminate tempera- 
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ture and humidity restrictions 
have prevented wide use of transistors 
in commercial and military electronic 
equipment. 

The new transistor operates effi- 
ciently in temperatures as high as 212 
degrees F and under the most adverse 
humidity conditions, according to the 
company. 


Small quantities of the new transis- | 


tor will be made available to develop- 
ment laboratories and engineering 
groups in the near future. The prod- 
uct will be mass produced at the com- 
pany’s germanium products plant at 
Clyde, N. Y. beginning this fall. 


TRANSISTOR TRANSFORMERS 

Standard Transformer Corporation, 
3580 Elston Avenue, Chicago 18, Ill. 
is in production on a line of transis- 
tor transformers which weigh 
than 1/10 ounce. 

Although designed primarily for 
transistor audio applications, they can 
be used wherever low power is in- 
volved. 

At the present five models are avail- 
able: UM-110 interstage; UM-111 out- 
put or matching; UM-112 high im- 
pedance mike input; UM-113 inter- 
stage; and UM-114 output or match- 
ing. 

A data 
on all 
the 


less 


sheet giving specifications 
these units is available from 
company on request. 


NEW BENDIX PACKSET 
A new portable FM radio receiver- 


transmitter which weighs less than 


f 


10 pounds and provides increased 
power output per pound, is now in 
production at the Baltimore, Mary- 
land plant of the Bendix Radio Com- 
munications Division 

Designed to operate in the 152-174 
mec. band, the unit provides one watt 
of r.f. output and can be supplied for 
communication on either one or two 
channels. 

An important feature of the new 
MRT-9 is the adjacent channel selec- 


which | 


THESE PRACTICAL BOOKS 
GIVE YOU THE “KNOW-HOW” 


ANTENNAS, CON VERT- 
ERS AND TUNERS” 


Milton S. Kiver gives you 
all the answers on: 
UHF Antennas: Full 
analysis of each UHF 
type—design, opera- 
tion, directional char- 
acteristics, Input iIm- 
pedance, gain—tells 
you type best suited 
for any given location 

and conditions. 
Transmission Lines, Matching Networks: 
tells how to select proper line to deliver 
maximum signal to receiver 
Installation Practices: Practical advice on 
proper antenna location and routing of 
line to set; tells how to check for anten- 
na mismatch, how to determine whether 
system is properly installed. 
UHF Converters: Full analysis of all ex- 
isting self-contained types, including 
turret tuner strips. 
UHF Tuners: Covers tuner design and 
operation, ranging from parallel-wire to 
“butterfly” types—tells how they work. 
This book 7 you ahead in TV, 
makes you a UHF expert, for extra 
profits. Get your copy today. 
ORDER UHF-1 Only 


“UHF CONVERTERS” 


Covers 2! Models 
Be among the first 
to understand the 
design and opera- 
tion of the new UHF 
converters and 
tuners. This book 
describes all the 
popular units and 
tells how they work 
with present VHF 
Covers the 
following makes: 
Arvin, Crosley, Dumont, G.E., Mallory, 
Motorola, RCA, Raytheon, Regency, 
Sarkes-Tarzian, Standard Coil, Strom- 
berg, Sutco, Sylvania. To stay ahead in 
TV, you'll want this essential book. 


ORDER UC-1. Only err of 
ORDER THESE BOOKS TODAY! 


HOWARD W. SAMS & CO., INC. 


Order from your Parts Jobber today, or 
write direct to Howard W. Soms & Co., Inc. 
2203 E. 46th Street, Indianapolis 5, Ind 

My (check) (money order) for $ 

enclosed. Send the following books 


[_] UHF-1 ($1.50) [_] uc-1 ($1.00) 


vhf 


converters 


sets. 


tivity characteristic which eliminates 
interference from transmissions on ad- 
jacent channels. The packset also 
employs a “power on” warning device 
which sets off a tone signal should 
the operator forget to turn off the 
power when the set is not in operation. 

Complete specifications and per- 
formance data are available from the 
company. 


PHILCO TEST EQUIPMENT 
Accessory Division of Philco 
Corporation, Philadelphia 34, Pa. is 
currently introducing three new in- 
struments in its line of test equipment 
for the service technician. 

Now available are the Model 7052 
mutual conductance dynamic tube 


The 


checker, the Model 7053 cathode-ray 
tube checker, and the Model 7020 3- 
inch oscilloscope. 

The Model 7052 tests and measures 
mutual conductance of tubes includ- 
ing miniature, subminiature, and low- 
power transmitting tubes; provides a 
means of forecasting remaining tube 
life; checks shorts and leakages be- 
tween elements; and determines noise 
characteristics. 

The Model 7053 for 
tubes checks the action of the elec- 
tron gun using a neon lamp to in- 
dicate shorts and open elements in 
the electrodes of the gun 

The scope, Model 7020, is adaptable 
to either bench or field use. The ver- 
tical deflection amplifier is a wide- 


cathode-ray 


SPECIAL BUYS! 


WOBULATOR 
BUILD TV-FM-AM SWEEP GENERATOR 


You can bulld ‘‘Versatile Sweep Frequen« 
with APN-1 magnetic units 

BC-1206 Beacon Receiver 

MN-26L.8 Receiver exe 

RCA Sound Powered Phones 


y Generator" 
$s 


200-400KC S 9.95 
$9 50 
i296 
24.95 
R44 /AKK 119.50 
1 AP and Power Frequency Meter 198.00 
TS-184/AP Test Set 69.50 
APU-2 Radar Search Receiver 195 00 
APit-4 Madar Search Keceiver 450.00 
175.00 
295 00 
69.50 


brand new 
two for 


85-1000MC 
18-4000MC 
*S100 Oscilloscope 

TE 19A-SOCRS22 Test Unit 

MG-153 Inverter eceese Used 


MIKES and HEADSETS 


4S-33 Low Impedance Headset 
exe. $2.95 new $5.95 
HS-23 Headset 
used a $4.95 
CO-307 Ext. cord for 


Throat Mike .T 
Lip Mike—Navy * 
Cntonsion Cord and Switch Assem- 
jy for lop and throat Mikes New ea 
cw 49505 High Impedance headset complete with 


leather headband and rubber cushions 98c 
Used 


used $1.20 new $1.98 
exe. 1.95 new 2.29 
4S-30, miniature headset used 1.49 new 2.49 


46-18 Headset 
38 


DYNAMOTORS 
The best dynameotor for conversion to 6v 
at 6 After 
or 350 v. at 50 MA or 250 ¥ 


Multiple 
conversion you get choice of 100 
at 100 MA 


dope sheet furnished $465 


BRAND NEW (See ‘"CQ"’ Aug. tssue) 


Surprise Package! 


SURPRISE PACKAGE 
radio parts 


15 Ibs, of assorted ro 


$1.95 


RT? APN vRaneesives UNIT.Used as an oitte- 
‘i tee © o 


A real value at 


lees tubes, as is 


MISCELLANEOUS EQUIPMENT 


$1.19 @C 347 cach used 
6-28 95c 


8 used, exe 


4: 906 cach 


SELSYN TRANSMITTER 


Assembly for matching to 1-82 


wtic “ ead excellent condition 
ONLY $10 os Complete with Indicator. ..§ 19.95 


ors anamitter 


Lis 42 Rever sible 
oo 


clutch us 


Motor with antenna reel an< 


6o-0? RADIO COMPAS RECHIVER, 204 


> t& 
sed, excellent condition, wit 


less tubes 


parts 


Shipments F.0.8. warehouse 20° Deposit on 
orders Minimum order oo tilinois residents, 
add regular sales tax to remittance 


Prices subject to change without notice. 


R W ELECTRONICS 


BROADCAST BAND & AERO 
ideal for Use bon Boats, ote. 


line and @ 

BRAND NEW 

LIKE NEW 

925 KC, 325 to 695 
omp. installati 


lone, like new 
© WN-26-V aos is less tubes 
Used good 
-€ , Brand New 
MN-S2 Crank drive, New 


TS10 TEST UNIT 


mplete with atte 150 feet 


$14. 95 


uator, indicat 
axial cable, Original 


Condit ONLY 


SCR-274N COMMAND 
and ARC-5 EQUIPMENT 
€xc. USED 
as With 
tubes) 
BC-450 Control Box 
3 Receiver eee sees $1.95 
456 Modulator eee 4.95 
ast « trol Box 
(Transmitter © ese0 9s 


9s 
29 


8C457 TRANSMITTER to 5.3 me and 

B8C458 TRANSMITTER 5 o 7 me and 

B8C455 RECZIVER..6 to me (as is, less tubes 

ONLY $4.95 each 
$8.95 


and crystals 
Any tw unit for 


HAND SETS 


+ excellent condition 
ellent condition 
, exe less cord 


WANTED! 


All TS, APR, APS, ARC, ARN fy ScR, Ra° 
and BC equipment write toda 
Quote lowest prices in your frst letter 


RT 34 as 13 
radar 
tous ather 5 
RF sections and 
f part 


624 receiver 
i160 1 56M¢ used 14.95 


“MONTHLY SPECIAL” 


TRANSCEIVER—-140-144 mc, 2 meter, 
used, excellent condition, tess dynamotor, 
less tubes only $17.95 


Dept. N, 1712-14 $. Michigan Ave, Chicago 16, III. 


PHONE: HArrison 77-9374 


band, ___ d.c.-coupled, 
amplifier. The sweep oscillator has, 
in addition to its variable sweep 
ranges, four preset sweep frequencies 
for black and white and frame se- 
quential color television servicing. 


highly-sensitive 


COMMUNICATIONS RECEIVER 
Hammarlund Manufacturing Com- 
pany, Inc., 460 W. 34th Street, New 
York 1, N. Y. has introduced a new, 
general-purpose superheterodyne com- 


munications receiver, the “HQ-140-X”", 
for use by commercial and amateur 
radio operators and short-wave lis- 
teners. 

The receiver is a table-top model 
with continuously tunable frequency 
coverage from 540 kc. to 31 me. in six 
bands and includes a_ self-contained 
power supply. 

Bandspread tuning is available on 
the four higher frequency ranges with 
direct calibration for the 80, 40, 20, 
15, and 10 meter amateurs bands. 


WATERSEALED JACKS 
Mallory & Co., Inc., 3029 E. 
Washington Street, Indianapolis 6, 
Ind. has announced the development 
of two new watersealed jacks, the 
types WS-1A and WS-A2B 

The new units can be used in many 
types of communications systems 
where rapid electrical connections 
must be made by the use of phone 
plugs and which are subjected to high 
humidity conditions. 

The Type WS-1A is a 
with terminals for one 


P. R. 


jack 
and 


phono 
circuit 


WS-A2B is a micro- 
phone jack’ with terminals for 
two circuits and ground Dielectric 
strength of the new jacks is 500 volts 
r.m.s. with contact resistance of .02 
ohm maximum. Insertion force is ap- 
proximately 6 pounds. 


ground. The 


CROSSOVER NETWORK 
British Industries Corporation, 164 
Duane Street, New York 13, N. Y. is 
currently marketing a new three-way 
crossover network, Model HS/CR/3, 
(Continued on page 98) 
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JETENNA®@ JET 283 and now...« 


JFD introduces the revolutionarg 


a): ‘Lie Coupler, 0283 


for VEIF and UNF antennas 


first of its kind! 


e joins one UNF and one VHF antenna 
e joins two VHF antennas 


e joins two VHF antennas and 


one LHF antenna 


. all with only ONE down-lead! 


JFD gives you a direct line to 
profits with the amazing new 
JeTie coupler. Here's “single 

transmission line” reception on 

such disparate channels as 

1 and 61—a miracle of 
engineering know-how that will 
pay off for you in countless 
sales. Made with a new silver 
printed circuit for ideal 
conductivity, the JeTie is 
hermetically sealed in a 
transparent moisture-resistant, 
dust-proof Butyrate case—the 
only one of its kind. Light 
weight, easy-to-attach, the 

Jel 1e coupler is the easy -to-sell 
answer to the new UHF and 
VHF stations in your territory. 


LIST PRICE $5.30 


For more information on the 
JFD JeTie, write to JFD 


Manufacturing Company, Inc 


Brooklyn 4, New York 
Bensonhurst 6-9200 

World’s largest manufacturer of 
TV antennas and accessories 


> 
“« Two heads are 


s better than one! 


And that's exactly why 
CHANNEL MASTER'S 


[ Win CORK SS ne 
th cS; ‘ “TWIN DIPOLE” 
REFLECTOR sees: no. 20s 


ies 


ea] 
Y 


Hil 


TWO DIPOLES—HIGHER GAIN 


The two dipoles of the Twin Corner Reflector provide TWICE as much 
gain as standard-type Corner Reflectors! 


This two-dipole construction is an original Channel Master idea which 16 DB ain 
successtully combines two separate Corner Reflectors into ONE ANTENNA g 


STRUCTURE — requiring ONE simple installation. 


This 2-in-1 combination gives you: 
+ » » the econemy of one antenna. 
» «. the convenience of one antenna. 
. » » BUT the combined performance of TWO separate high gair 
antennas. 


Model No. 406 furnishes for better picture quolity — ot far greater 
distances — on every UHF channel. 


Eliminates UHF’s “Twin Terrors.”” 100% vibration-proof construc- 
tion prevents picture flicker. “Free space” terminals prevent dirt and rain 
water from shorting out the picture. 


gain above tuned 


2 antennas in ] 


CHANNEL MASTER ss he pre ot 


engineering | vested 
pays off on UHF! hee 2h D+} 


structure . . . Extremely norrow 
rr ° "Yagi-type” forward 
ag own. 2 lobe ide lobe 
CHANNEL MASTER CORP. lead te the s =s aa high cabaee 
Ceideviiid, «. F eet. qt bock ratio. 


At-Last! a YAGI for the 
ENTIRE LOW BAND! 


CHANNEL masTER's Newest 


SSE futuramic 


horizontal polar pattern 


(relative voltage) 


te a W the extraordinary high gain of a Yagi . . . 
1A ' No the razor-sharp directivity of a Yagi... 

ain above tuned Not on just one channel ~— but clear 
" edleenia< loan across the entire Low Band! 


Designed for service TODAY and TOMORROW in these 
3 booming VHF markets: 


Areus tn whieh present VHF stations are changing channels (on the 
ow Band). 
The Futuramic Yagi provides better than conventional Yagis on 
the present channels — and when the shift occurs this superior reception 
will continue on the new channel WITHOUT INTERRUPTION. And you can 
make your change-over installations NOW. 


Areas in which a new VHF station is being added to the present one 
(on the Low Band). 
The great number of single channel Yagis ~y in use will not bring in the 
new channel. If an additional Yagi is installed ft will have to be tied into the 
present installation with seporate leads and a switching system. However, 
one Futuramic will do the job of BOTH antennas — at lower cost — with 
better results on BOTH channels. 


— Areas served at present by two or more VHF stations on the Band. 

A high-low Futeremle You no longer have to compromise between conventional broad bend 
Btont th , antennas, and separate Yagis for each channel. The Futuramic gives you 
ee ee ee the full advantages of both. It combines highest gain and sharpest directivity 


ae cy ow & with simple, economical installation. 
signed for all-channel VHF 


reception. Just combine 


models 1173 and 1126 


Le CHANNEL MASTER 
NEE _ engineering 


model no channels covered list price 


eres 20" pays off on VHF! 


1124 2, 3, and 4 


SF REE eR RE 
ceo. iy PP umm MASTER CORP. vices, «1 


CPP PILIPELELPOLOLEOLOLEILOLOODOLOLDDS 


H.V. FILAMENT XFMR 


NO. FT-38A— 
PRIMARY 


ao 


115V 60 CY 
2 wocs. 2.5v aT 7 ames 

EACH, AND 1 WDG. 6.3V 

TESTE&O AY 7500 Voc eatween 

ALL POINTS 

HERM. SEALED. Size Hx 31% 
Ons) We Has 6 studs ig” & on 
2%" «x 3 


AS SHOWN rts gre 2.79 


BAND PASS FILTERS 


INPUT IMPEDANCE 2000 OHMS ouTeuT To 
ario AVAILABLE IN FOLLOWING RANGES: 
CHANNEL rr Fie 
11855 830 
2270 1620 
3180 2270 
4450 3180 6230 
6230 4450 8720 
5. in CPS; FL and F2 are tower and 
upper timits (CPS) respectively, at —20 db points 
Price, $4.95 Each 


DYNAMOTORS 


input 
Type Ame 
Pens 
omei6 
OM33A 
Pe1016 


2° 
1620 
3180 
4450 


Output 
Volts Amps 


~ 
an 
- 


Oo SCarvenwe 


SCR S15 


APN-L 


+ ~euo 
“oa” 


19 pack MARK 11 


DA-3A SCR 522 


$053 APN-1 
PEe7T3sCcm ec 375 
CW21AAK 


Pro4 SCR 522 


INVERTERS 


re ase H: Input: 26 28 vde, 92 amp. Output: 115 v, 
350 500 cy 1500 volt-amperes New $4450 
PE-.206: tnput: 28 vde, 38 amps. Output: 80 v 800 
cy. & volt-ames. Bim: 13°xSt9° x10%% 
N. $2250 


1isv 


LELAND No. 10536: IN: 28 VOC. 124 , 
$70.00 


1ISVA, 400 CY 3 PHASE exc. COND 


ovuT 


RECTIFIER TRANSFORMERS 


Pri: L16V, 6O Cy. See: 28V/3.1A, 26V /8.4A 
7.3V 14a $12.95 


Pri: 210 215 220 225 230 235 ee A 60 Cy 
Prase See: 11,10/7.5 SVCT sis 


Pri: 218V GO Cy. See: B.1Vv 1.5A $1 
Pri: 218 GO Cy See: 18.5V @ SA $2 


APN-4 COILS 


$0.49 352-1549 
$0.49 352-1550 


EE-89 REPEATER 


Extends range of EE-8 field phone up to 20 mites of 
dry or wet wire operation. Extremely ruaged, portable 
Uses hybrid coils and Vv. T. Ampli- 
her with extreme tong-life characteristics 


a tie, Ghee ance ee eae 


& Tech. Manual, 


352-1585 
352-1269 


and lightweight 


onty.. 


HELMHOLTZ PHASE-SHIFTER 


Stator consists of 4 loops oriented 
at 90 degrees to each other. Total 
stator inductance is 40 MH. rotor: 
1OMH. total phase shift 0.360 deg, 
YVesigned tor range unit 


oe $3.95 each 


SCR-268 


BIRTHER TUBE CLAMPS 


9268-16 926C-19 926C-24 
9268-15 926C-15 926K.2 
PRICE: 18c EACH OR~-$16.50 100 


SUPERSONICS 


MODEL M12 CRYSTAL HEAD Consists of mossaic 
of 3 crystals enc pd in oil-filled disk approx. 4 
tram i thick Entire is attached to 
a” mtg Frequency 17-27KC Approx 
50 watts out Completely watertight $27.50 


assembly 


MODEL JF HYOROPHONE Rubber sheath 4° long, 
4” diam in which is enctosed a tattice of 7 crys- 
tals and S0O-ohm matching transformer The sheath 
is filled with mineral oi! for damping 

22-32 «ec $24.50 


acoustic 
Frequency 
end or Check. Shipping Ches. C 0.0 


COMMUNICATIONS EQUIPMENT co. 


13! Liberty St Dept SPW New York City 7 


’ 
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G-E's INTERNAL MAGNETIC 
FOCUS SYSTEM 


Improved TV set performance is anticipated with the use 


of these new permanent, factory-focused picture tubes. 


HE development of an “internal 

magnetic focus” gun which will per- 
mit the elimination of the external 
focus coil and ion trap magnet on 
television picture tubes has been 
vealed by General Electri 
Tube Department 

Use of the new 
possible sharper 
the entire 


re- 


Company's 


gun is said to make 
picture’ definition 
across face of television 
screens 

The elimination of the necessity for 
manufacturers to add a focus coil, ion 
trap, or bulky mounting brackets to 
picture tubes will mean a major sav- 
ing in parts and assembly operations 
The new gun contains an internal 
compensating focusing lens which 
maintains over a wide range of 
operating voltages. A simple shunt 
may be used to increase this range 
No external focus control requiring 
set-owner adjustment is necessary, 


focus 


PERMANENT MAGNETS 


POLE PIECES 
1ON 


according to spokesmen for the 
pany 


The 


com- 
and ion devices 
in the gun employ 
boloy “Alnico 5’ 
most powerful 


focusing 
new 


trap 
four tiny Car- 
magnets made of the 
permanent magnetic 
material now being produced. Three 
of the magnets, measuring a quarter 
of an inch in diameter and five-eighths 
of an inch in length, are used in the 
focus assembly and the fourth, meas- 
uring one-eighth of an inch in diam- 
and length, is the ion 
trap unit 

Tubes incorporating the “inter- 
nal magnetic focus” feature (i-m-f) are 
permanently focused at the factory 
for optimum viewing. The focus quali- 
ty is said to be higher than that found 
in present tubes and at 
least equal to obtained with 
magnetic-focus 


eter used in 


new 


electrostatic 
that 
tubes 
ij 


TRAP (WITHIN) 


METAL LENS (WITHIN) 


FOCUS ASSEMBLY 


Gun structure used in General Electric's 


“internal magnetic focus” 


picture tubes. 


Simplicity of installation is demonstrated using the two types of guns as examples. 
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NOW...HERMETICALLY SEALED 
CBS-HYTRON 


UNCTION TRANSISTORS 


1 


stors, the surfaces are extremely sensitive to moisture. For depend- 
ibility, they must be completely moisture-proofed. CBS-Hytron, recognizing this, is 
the first to offer vou the new hermetically sealed 2N36, 2N37, and 2N38 junction tran- 
sistors. Each is uniquely sealed in a metal case . . . moisture-proof, contamination-proof, 
light-proof. (See drawing.) 

You can buy these new hermetically sealed P-N-P junction types immediately. All 
are amplifier types. Have similar characteristics, except for current amplification and 
power gain. You may operate the 2N36, 2N37, 2N38 up to 55°C. Their in-line design 
gives you: Compact, flat mounting . . . easily identified polarity . . . solder-in or plug-in 
(with clipped leads) convenience 

In addition to their unique moisture-proof feature, these CBS-Hytron junction types 
offer: (1) High gain. (2) Low noise figure. (3) Operation at low voltages. As well as 
other advantages characteristic of transistors: Compactness. . . light weight . . . rug- 
gedness instantaneous operation and long life 

Remember, CBS-Hytron hermetically sealed 2N36, 2N37, 2N38 transistors are avail- 
able at once. Write for complete data. Or order now for prompt delivery. 


OUTPUT CHARACTERISTICS 
2N36, 2N37 and 2N38 
Curves ore shown for |, in 5 equal steps. 
*Valve (shown for 2N36) will change for 
each transistor type. 


+ +—+ +—~< 


“30 AAae 


lum o 
@ ° 
r oun 

- 

. 


COLLECTOR MILLIAMPERES 
® 


2 4 6 2 
COLLECTOR VOLTS 


ELECTRICAL CHARACTERISTICS f{ 

CBS-Hytron P-N-P Junction Transistors 
Cherecteristic 2N36 2N37 2N36 
Collector voltage —6 ~6 —6 
Collector current —! —ti —1t mae, 
Current 

amplification 

factor # 45 30 15 
Power gain ¢ 40 36 32. db 
TTypical valves at 25°C. #Grounded emitter 
connection. 


NOW 3 CBS-HYTRON TEST ADAPTERS. By popular demand. Three 


sizes now available at these net prices: 7-Pin Miniature, $1.45; 8-Pin Octal, 


$2.25; 9-Pin Miniature, $1.75. Take advantage of e-a-s-y “topside” test- 


ing. Order your Test Adapters today from your CBS-Hytron jobber. 


3 CBS-HYTRON Main Office: Danvers, Massachusetts 


A Division of Columbia Broadcasting System, Inc, 


Monufocturers of 
Receiving Tubes Since 192! 


RECEIVING ... TRANSMITTING ... SPECIAL-PURPOSE AND TV PICTURE TUBES + GERMANIUM DIODES AND TRANSISTORS 
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BURNED Pe NEW TV GRANTS SINCE FREEZE LIFT 


Continuing the listing of construction permits granted by FCC since 
lifting of freeze. Additional stations will be carried next month. 


STATE ciTY ee oo 
Arizona Yuma 11 198-204 29 
California Chico KHSL-TV 12 204-210 12.3 

ad San Diege KFSD-TV 10 192-198 316 
sd San Francisco 506-512 
® San Luis Obispo KVEC-TV 82-88 
® Yuba City KGAR-TV 698-704 
Delaware Dover 626-632 
Florida Fort Myers WINK-TV 198-204 
° Panama City 174-180 
Georgia Columbus WDAK-TV 554-560 
e Warner Robins WMAZ-TV 210-216 


(Macon 

Idaho Nampa KFXD-TV 82-88 
Illinois Bloomington 476-482 
° Harrisburg 518-524 
Indiana Indianapolis 542-548 
° Indianapolis 788-794 
Pp Marion WMRI-TV 560-566 
—* Screen " Princeton WRAY-TV 698-704 


lowa Davenport 602-608 
TRIAD ° Des Moines 488-494 


Maryland Salisbury WBOC-TV 482-488 

DEFLECTION _ Massachusetts Boston 686-692 
. Cambridge WTAO-TV 722-728 
Minnescta Austin 82-88 
" St. Paul WCOW-TV 17 488-494 

. Mississippi Columbus WCBI-TV 28 554-560 
will cool Montana Missoula KGVO-TV 13 210-216 
New Mexico Albuquerque KGGM-TV 13 210-216 

Jou off e Clovis 12 204-210 
New York Rochester WHEC-TV 10 192-198 


If you are tired of blasting cooked Lees 


) yokes off of picture tubes — then : einai — a yl 
switch to Triad Deflection Yokes. They Dat Dee . itnalie WNCT 186-192 
have a molded high-temperature plastic " Hendersonville WHKP-TV 548-554 

insulation between vertical and . Mt. Airy WPAQ-TV 716-722 

horizontal coils, reducing chances of || North Dakota Bismarck KFYR-TV 76-82 

cooking and simplifying servicing. : Stamases 504-510 
Oregon Medford 76-82 


Triad’s new 1953 Catalog features Pennsylvania Chambersburg WCHA-TV 662-668 

18 new items which have been added Tennessee Knoxville 542-548 
to an extensive line of TV replacements || Texas Fort Worth 506-512 
—every item designed for long : Lufkin KTRE-TV 186-192 


" Sherman : 662-668 20.5 
trouble-free service, and to ease and - i ar 596-602 230 


speed the serviceman’s job. | " Victoria 500-506 20 
Write for Catalogs TR-53A and TV-53A Virginia Harrisonburg = WSVA-TV 60-66 ae 


West Virginia Charleston WKNA-TV 680-686 228 
Utah Salt Lake City (Shep? See 2 54-60 27.5 


“AD = *ERP = (effective radiated power). **Call letters without TV suffix from 
"TR ANSFORMER CORP application files and subject to change; except where included in calls 
chat Mi such as KKTV or WTVT. .. =Call letters to be announced 
4055 Redwood Ave. + Venice, Calif. 
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Guaranteed 10 times more powerful Approx. 300 Ohms 

than stacked 10 element Yagis. between every Ez 
Receives channel 2-83 from all directions | '° * '** ; 
without a rotor. four conductors. 
Broadband UHF-VHF and FM, motorless Four conductor elr-dielectric, 
all direction reception. tubular, matched impedance 
All aluminum flip-out assembly. transmission line. 


The only TV antenna that instantly beams the 
television set directly to the signal without a 
rotor. This antenna brings strong UHF & VHF 
signals from all directions to weak signal 
areas instantly . . . with a flick of the nine 
position switch located near the television set. 


li other : : 
tensdo List Price 


To out-perfo 
MONEY BACK GUARANTEE To of Pert cud 


rs) on 
antennas (using rotor mofo stacked corner and bow-tle Model A D 2-8 $ 90 
ing stacked ten element Yogis, Includes Stacked Antenna Array 
cals, etc 9 Position Switch. Completely 
Wired Stacking Harness. AIM 


Automatic. Impedance Matching 
Coupler 


reflectors, four bay coni 


see us af.... 
THE ELECTRONIC PARTS SHOW, CHICAGO ROOMS 647A & 648A 


ALL CHANNEL ANTENNA CORP. Wccsie'inr etary 62006 
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AMERICA’S FINEST 28 WATT—50 


50-WATT PORTABLE P.A. ON SALE $99.95 
3-SPEED PHONO TOP—TWO 12” SPEAKERS 


(illustration A) 


10-tube portable 50-watt public address system 6L6G (push-pull parallel) output tubes 


the 28 aa * me 
pri ght, 100 Ibe 
Rewular $45.00 I 610 dynamite one with 20 
stand, $21.95 extra or stand instead of de sk stand, add $4.95. 


WATT AND 10 WATT P.A. VALUES 


$69.95 BUYS A 28 WATT $150.00 
LIST VALUE PORTABLE P.A. SYSTEM 


(Hlustration 8) 
3-SPEED PHONO TOP—TWO 12-INCH SPEAKERS 
7-TUBES PUSH PULL 6L6'S HEAVY LEATHERETTE 
COVERED PLYWOOD PORTABLE CASES 
CRYSTAL MIKE $8. 95 EXTRA 


STOCK No ae oon. 
a 7-1 * y 


nd Seos. extra 
ike 


stand 7 


i $4.95 


10- WATT PORTABLE P. A. ON SALE $42.95 
3-SPEED PHONO TOP—10” ALNICO PM SPEAKER 


(tilustration C) 


watt (14-watt peak) 5 
ide range resp. 


i, $3.95 extra wt 


me 
P.A 


system 


BRUSH CRYSTAL 


EAR PHONE $5. 49 


With Control 


on to tb 
\ 


earphone 
control with switch plu 
99c extra 


capacity and 


culls 


INDIVIDUALLY CARTONED ELECTRONIC RADIO & V TUBES 


plection of good quality TV and Radio 
but a carefully in nepected. private 
quantity at this time. Th ds sold 


tube 


12537GT 


128i7™ 


UHF TELEVISION CONVERTER $34.95 


Buteo 


Une 


ously variable 


televistor 
for 


' erter with bullt-in tx 
14 thru 89 Built-in 
19. Self powered for 


ctor switch gives 


Cor 
band VHF 


tinw 
“ 
2 thru 
chotee 
fed thru the bre 
& No, 21A, 


be 


8 toc shipping weight 7 Ibe. 
Net price $34.95 


Re 


UHF- VHF ANTENNAS 


DX Ultra Q@ TRE 
tr ‘ 
m iA prie 
vk I Q-THI 
( $17.58 


UHF ADAPTING BRACKET 


wchet it 
vip 


le 
ft t 


lira ar 


” UP 
ta 


lat Mounts 
t wa t nast or ar 
List $1 88c 


BOOSTER AMPLIFIER 


50-WATT $9095 
BOOSTER AMP. 39 


2-Mike Pre-Amp $12.95 Extro. 
Not a Kit, but a Monufoctured 
Amp. 


50-WATT BOOSTER 


‘onnect to y« 
' the PR 
oster amplifier 

6 it 


ship ping we ‘ant 


Sale ice $39.95 ea 
to the PA 

or Dynamic 

remote contre 


k No. PR-2X, 


lable controls are ma 
BX Gi & 14). Stock No »N 


2-MIKE PRE-AMP, 
input Furnished with 4 fo 
A 


plifter chassis size 


Net pri © $12.95 ea 


McGEE’S $62.50 LIST 15” COAXIAL SPEAKER, $21.95 


6 21 OZ. ALNICO V MAGNET—5S” TWEETER 


This is the finest coaxial PM speaker va 
duction, of a fame 
J 
amplifier. 
neigh 


Pre-amplit ' 
ht onathes use ofS. Crystal 
wot cables and pli 1g for 
5 1 Loc 


€ 
ma 


er 
s facturer of ‘fine 


”. The 5 
reproduc 
”) Cpe Th 
filter is « 


the 


mnect tb th ‘the 
tweeter ane wooter to 
m output 


ner f «a 
high fidelity 
PiLS-« 


CR 
$21.95 


ck No 
Net price 


VEE-D-X MIGHTY ATOR 


Model MM-30 
binin ViHF-UnNF 


vides he 
ite 


t “ 
stems wit? 
Aut matic 


meth 


CORNER REF. 
UHF ANT. $8.95 


List $4.00 Net Cost 


30 FOOT TELESCOPING MAST 
$10.95 


Net $26.43. 

te per foot 10 foot telesc« 
mast 10, 810.05 kit of wuy 
wuy ami base mount ff $6.00 extra 
do not include Express charg. 


Famous Trio antenna rotator 
5 wire Deluxe 

Complete 
mast, 


ping iis antenna 

your present VHF ar 
tennea using only one lead 
to your #« 


McGEE RADIO COMPANY 


wire 


rings Prices 


Prices F.0O.8. KC. & 
Sent 
Post Orders 


Oraer Balance 


ne Tweeter is coa 
pended and has « 
se Higt ‘ 


« 


”“ “ 
12" JENSEN PM, $15. 95 ; : ne 
ee Scoos Jensen Concert 
» V magnet PM speaker 
ill take 25 
on this « popner: 
weight 


e } Soe 95; 
autor 
Repeats l- rec 
Ids Ne 
eS > 3-speed changer same 
No. GI1-700, 


dollars 
Shipping 
. Sale pric 


: 30 to 17.500 ep 
2 = $30.00 


price $12.95 cach 


G.I. 3- SPEED CHANGER WITH G.E. §$ 
VARIABLE RELUCTANCE TURN-ABOUT CARTRIDGE 

ras Me Brand 

atic re + Comr 

reluctance cartridge with turn-at 


‘22® 


al 


Scoov! new 


Genera 
ly ] Hla r € 

ire Rase size Shipping weight 

00 

as dow 

Sale price, $21.95 


TELEPHONE VICTOR 9045. WRITE FOR FLYER 
1422 GRAND AVE., KANSAS CITY, MISSOURI 


but with Webster fliip-over twin needle cartrid 
each 


end 25 Deposit with 
c.0.0 


with Parce 


ude Postage 
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TELEVISION BOOSTERS AND CONVERSION KITS ON SALE AT McGEE 


GENUINE STANDARD COIL T.V. BOOSTER 
Not Surplus, ou aight From the Factory 


Mode & = 51 Booster McGee 
ick 1 se a as usual, passes the coving 
ei St ard 


$10.95 


flered t for « 
ed and fully ‘guaranteed 


$20.00. 
FRINGE AREA TV RECEPTION IS 
BETTER WITH OUR McMURDO 
SILVER TV BOOSTER 
$10. pitted FOR $20. 00 


a } of the Dx 


me B°x4tg "x4 Made f ) t. € ’ AC oF 
Model B-51, Sale price, $10.95 each, or buy 2 for only 


r M r 
r two for $20 00. 


$10.95 ca 


"20 INCH CONVERSION KIT $29.95 


YOU GET— 
20HP4—20” PICTURE TUBE 
20-INCH PLASTIC MASK 
14 K.V. FLYBACK AND 70° YOKE 


No. GB-6B, st " , 


20 
e tubs 


$29.95. Price with Ra 


20-TP, net price ytheon or 
tube, $10.00 extra 


z RCA 201E1 TY. TUNER $7. 95 


a limited quantity f 


r 
' 
} 
} 


mmplete with 
th desired, either 2° or 4° 


RCA 201E-1 T.V. TUNER 


w—with 20—”" shaft Stock No 


fy shaft leng 


mi 2Z01. Sale Price, $11.95 


3- -TUBE SARKES-TARZIAN T.V. TUNER 
T ~ in pular a ppt ht Supe 5. te .o 


' tary wp 
h tuner is wired a ve * 


or is widely 


Price nplete with 
yee ‘6BHS RF wm ¢ a 
cost is twice our price Ka 
a video and sound If strip. 
separate sou IF ctr . 
e freque evntrol ares 
Specify shaft length, either 2 


STANDARD COIL SUPER CASCODE. TUNER $19.95 
UHF STRIPS $9.40 EXTRA 


it 
J tubes. Net price $9.95 ench 


STATION MTERCOM MASTER 15-95 


—~) Amy ! 


r $8.95. 


17-Inch Plastic Mask 
14 KY. Fiybeck and 70° Yoke 


ITHP4A 


17-INCH CONVERSION KIT $25.95 
You Get—17BP4A 17” Picture Tube 
14-Inch Conversion $2595 
Kit 
WITH G.E. TUBE 


7-4X1 i? ' 
$25.95. Kit Price 
ear tee 5 


ara 


SPEAKER AND BAFFLE SALE 
J 6” SPEAKER AND BAFFLE $4.95 


‘or $4.70 re. 
. ” SPEA MD BAFFLE $7.95 
10" SPEAKER AND BAFFLE $6.95 | 12) SPEAKER AND, BAP rite Sues 
‘ Y CA T ‘ ? ! yw a 444 pe x 
A he ke roy 


at se ad 


$4.95 « 


te ‘ “87:98 cack 
S750 


INTERCOM SUB 


l “ $3 
$10 00 

e cabl 1 { 
$1.95 » {. for $8.95 


CAPEHART CABINET FOR 1000 SET—ONLY — 


BEAUTIFUL WALNUT 
fine “ 


"Soo os. Walnut 


COMPLETE RADIO, TELEVISION 
3-WAY PORTABLE KIT 8-Tube Hi-Fi Amplifier Kit $29.95 


,: oF) $45°5 tut 


trt 


' 


atterte $15.95. 67! 2 
A. 39¢ extra . 


$7% 


With 


, ing 
t : S290 os. 


10- Watt Hi Fi Amplifier Kit $14.95 


Build Your Own 
Phono-Mike 


Broadcaster 
Kit Model DE-6R 
t ‘ . 

t id a 3-tube phone 4 e 
will 

br adcast over any ra 

st 75 feet) tr 

crystal mike or 


3000 to 1500 ke. Ing its for 


from mike to rec nord. deal for a me me '? A 
By st i 


) 
tubes, Kit 
DE-6RWT wired 
$9.95. Crystal mik 
extra Ce 
in diameter and 14” thi idde 
t e when ordering Stock No. T Got 
$3.95 extra 


ceaied microph 


Ps ize x 10" « 55 
del AP-10R, ship * wt ibs 
sia es 
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AND AMPLIFIER KITS AT McGEE 
10-TUBE RADIO KIT $29.95 6-TUBE 2-BAND KIT $14.95 


‘Net S140 
5-TUBE AC-DC KIT $12.95 
Aa Mode! RS-5 AS tube AC-DC «tra tt 
$29.95 ; MES-2 shove. Complete with tube 


Bi. 2 ‘anarves Comnlgte, with ta 
1, 20” T.V¥. Kit $59.95 Less Tubes 
pie Bt . . AC POWERED BROADCAST 


TUNER KIT $12.95 


. 6BA6 RF 
<e aa lat 4 


x oO kit 
weight 18 Ibs. Net 


Kit 
tubes Ate 

0.00 extra! Y 

e $16.95 

"$25.00 


sine a hi h Sh ig 
7 tbe Broadcast _piner kit Model 
Net price, 6142 


it Of 22 tubes, ic pictur weight 
17” ITBP4A, $19.95. 20HP4 BT-38X 
TELEPHONE VICTOR 9045. WRITE FOR FLYER 
1422 GRAND AVE., KANSAS CITY, MISSOURI 


BUSINESS 


RESISTORS 
TUBULARS 
MICAS 
CERAMICS 
ELECTROLYTICS 


STANDARD Per Kit 


BRANDS DEALER 
e NET 


GUARANTEED PERFECT 


All assortments are carefully selected to include 
the most popularly used sizes by Servicemen, 
Amateurs, Laboratories, Desiers, Experimenters, 
Hams, Engineers and as replacements in all 
Ele » > bag Equipment, including recent and current 
modela 


Carico RESISTOR KIT... No. RK-100... 
Contains 100 Resistors, brand new, standard 
brands, guaranteed perfect. 365 different ohmages 
(minimum), 1 ohm to 20 megohms. Assortment: 
10 two watt; 20 one watt; 70 one-half watt. 


Sorte CERAMIC CAPACITOR KIT . . . No. CK- 
» Contains 36 Ceramic Condensers, brand 
new, * standard brands, guaranteed perfect, 15 dif- 
ferent capacities (minimum). ( omplete ceramic 
capacitor detachable Ceter Cede Chart included 
on every package. 
Carico MICA KIT... No. MK.50... 
tains SO Mica Condensers, brand new, 
brands, guaranteed perfect 10 different capaci- 
ties (minimum) 6 MMF. to 1000 MMF. Each 
condenser STAMPED with easily read value in MMF, 


Carico ances TUBULAR CAPACITOR KIT. . 
No. TK-2 . » Contains 25 Molded Tubular 
Songuanurd, brand new, standard brands, 
teed perfect. 400 and 600 volta, 12 
capacities (minimum) up to 1 MFD 
molded tubular condenser detachable 
Chart included on every package. 


Carico LOW VOLTAGE ELECTROLYTIC KIT... 
No. LV-10 + Contains 10 as sy | brand new, 
tandard brands, guaranteed pe lew Voltage 
Electrotytics including FP*s. ¥r ne condenser 
clearly stamped with value Voltages up to 50 ¥ 


JOBBERS— ><." 
find our t 
we wi turn of unsold portion for full credit 


re 
No Questions ASKED! 
does not as yet have these 


IF Your JOBBER reat Carico Kits, send your 


order to us. We will arrange to fill your needs and 
inform your jobber, 


CARL CORDOVER & CO., 100 Warren St., N.Y.C. 7 


Con 
standard 


guaran- 
different 
Complete 
Color Code 


==" MAIL THIS COUPON TODAY= ~ ™ 4 


CARL CORDOVER & CO., Dept. RN63 
100 Worren St., New York 7, N. Y. 


Please rush me the following Carico KITS @ $1.08 


Name 
Street or RFD 


City 


My Jobber ts: . i 


fo ae ae ae ae ae ae om ow ow om ow o ow oe 


MANUFACTURERS’ LITERATURE 


enclosing the proper amount, when 


Readers are asked to write directly to the manufacturer for the literature. 
By mentioning RADIO & TELEVISION NEWS, 


the issue and page, and 
indicated, delay will be prevented. 


HI-Fi CATALOGUE 

Mark Simpson Mfg. Co., 32-28 49th 
Street, Long Island City 3, N. Y. has 
available for distribution a new cata- 
logue describing its “Concert Master” 
high fidelity amplifier with remote 
preamplifier, the Model CMR-20. 

This four-page catalogue contains 
full technical specifications and high- 
lights as well as photographs of the 
unit itself. 

When writing for copies of this pub- 
lication, please specify catalogue 
#CM-53. 

U.H. F. EQUIPMENT 

General Radio Company, 
sachusetts Avenue, 
Massachusetts has recently issued a 
six-page bulletin covering its line of 
u.h.f. measuring equipment and ac- 
cessories. 

Illustrated and 
units as coaxial 


275 Mas- 
Cambridge 39, 


described are such 
elements, attenua- 
tors, modulators, mixer rectifiers, volt- 
meter rectifiers and indicators, baluns, 
constant-impedance adjustable lines, 
component mounts, insertion units, 
adapters, the company’s standard sig- 
nal generator, a bolometer bridge, a 
heterodyne frequency meter, and a 
unit u.h.f. oscillator. 

A copy of this data sheet is avail- 
able on request. 


MIKE MIXER DATA 

A new electronic microphone mixer 
and preamp, the Masco Model EMM-6, 
is described in a catalogue sheet cur- 
rently available from Mark Simpson 
Mfg. Co., Inc., 32-28 49th Street, Long 
Island City 3, N. Y. 

The new unit is designed for elec- 
tronically mixing the outputs of up 
to four microphones and two phono- 
graphs or radio tuners into any am- 
plifier, p.a. system, tape, disc or wire 
recorder, or broadcast input channel. 

The catalogue sheet provides full 
specifications and is available on re- 
quest. 


CABINET CATALOGUE 

G & H Wood Products Co., 75 North 
llth St., Brooklyn 11, N. Y. has issued 
a revised catalogue on its “Cabinart”’ 
line of custom-styled high-fidelity 
-abinets and kits. 

Fully illustrated, the new catalogue 
is a complete resumé of cabinet design 
information. Each unit is illustrated 
to give a good idea of its period and 
styling. Individual specifications and 
spot illustrations highlight each cabi- 
net’s layout and equipment require- 
ments. 


Copies of this compact catalogue 
are available from local parts distrib- 
utors or from the company direct. 


TOWER BROCHURE 
Rohn Manufacturing Co., 116 Lime- 
stone, Bellevue, Peoria, Illinois has 
announced the availability of a two- 
color brochure covering its entire line. 
The publication lists three types of 
self-supporting steel towers, the fold- 
over tower kit, telescoping masts, and 
new TV service table. In addition, it 
lists, illustrates, and fully describes 
the company’s full line of TV and 
tower accessories. Catalogue numbers 
are given for easy ordering. 
Dealers may obtain copies from 
their representatives or distributors 
or by writing the company direct. 


MUSIC SYSTEMS DATA 

Audak Company, 500 Fifth Avenue, 
New York 36, New York has an- 
nounced the availability of a 1953 edi- 
tion of its popular booklet “Electronic 
Phono Facts” by Maximilian Weil 

This 20-page, pocket-sized publica- 
tion contains the answers to more 
than 100 important questions relat- 
ing to audio-electronic music systems. 
Stripped of all technical verbiage, the 
answers are given in layman's Eng- 
lish. 

Copies of this booklet are priced at 
$1.00 each and may be obtained either 
from Audax dealers or from the com- 
pany direct. 

KAAR CATALOGUE 

Kaar Engineering Corp., Middle- 
field Road, Palo Alto, California has 
just issued a comprehensive “sum- 
mary” catalogue covering its line of 
mobile equipment. 

All mobile radiotelephone units 
manufactured by the company are 
included with the information being 
presented in capsule form to provide 
quick reference with a minimum of 
effort. 

The company’s line includes mobile 
and station equipment for use in the 
152-174 me. band, the 25-50 mc. band, 
and the 1600-6000 ke. band. In addi- 
tion, the complete line of the com- 
pany’s accessories is included. 

Copies are available without charge 
from the manufacturer. 


NEDA BATTERY INDEX 
The second edition of the “NEDA 
Battery Index” is currently available 
from the National Electronic Distribu- 
tors Assn., 228 N. LaSalle Street, 
Suite 1114, Chicago 1, Il. 
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Quality-checks are a full-time job with Rauland—all the way 
down the line. From spectographic analysis of tube components to 
ionization test for vacuum—1,314 tests are your assurance that 
Rauland meets the highest engineering standards. Test-proved in 
our factories and laboratories, performance-proved in countless 
homes...it’s plain to see why Rauland is the proved profit-getter 
too. The Rauland Corporation, 4245 N. Knox Avenue 

Chicago 41, Illinots—Mulberry 


TE Subsidiary 


RAULAND 


PERFEC 


This new edition, revised to show 
new batteries and to correct errors 
on the original, is a practical cross- 


You can depend on STEVE-EL to come up with “terrific buys’! reference volume for both wholesalers 
Our latest catalog is chock full of ‘em. WRITE TODAY! and dealers. 


Compilation of the material ; 
Steve-El Brand uann’t 4 ue nateria in 


in this new edition is the re- 
TUBES sult of almost a year’s work by 
(eee ee ee ee ee ee ee ee oe 
95 Brand new, individually boxed. Many 
19 CASCOpE FAR BELOW WHOLESALE COST! 
TUNER 
63 ° 
6Ts. . . 


special NEDA committee 
Details on how copies of this new 
index may be obtained will be supplied 
Factory aligned ready to 
use. Complete with tubes 
and instructions. 


by NEDA on request 

-— oe oe ee oe ee ee ee ee ee ee oe oe 

8-Element Gunes Gan Seat § 2 95 

cal Antenna, Heavy umi- 

il num construction. 

—-— ee oe oe ee ee ee ee ee ee ee oe 
World's 
finest 

equipment. 


#2600 Tube and 
Set Tester. 


sre raant 4G995 18995 


;Qil 


250 Watts SPECIAL DISCOUNTS 
WEN Soldering Gun. UL Approved. 50/ 100/ 
Choice of colors: Red, Green and Black. 
(Minimum Order $5.00) Asst. | ‘5% Asst. ‘10% 


STEVE-EL ELectRONIcs corp. 


tube service life are included in a new 
_ Dept. N-6 61 Reade St. New York 7, N. Y. COrtiandt 7-0086 — 


PS ire / leaflet, Form 153, covering “Los Ga- 
SAVE MUON EY ON tos” brand electron tubes. 
The publication also includes a field- 
a ELECTRON engineering location map and list of 
INSTRUMENTS: 


the company’s field-engineering repre- 


sentatives. 
TUBE Copies of Form 153 are available 


How to test with fewer from Lewis and Kaufman, Ltd., 76 El 
instruments . . . TECH NICIANS Rancho Ave., Los Gatos, California. 


How to use old instru- 
ments in new ways. . . RCA SERVICE BOOKLET 
Stier 40 antes? the teatro: We now | To qualify for one The Tube Department of Radio Cor- 
ments you need. . . have | of these openings | poration of America has prepared a 
How to evaluate instru- several openings « you should be 33-page booklet which outlines ways 
ane readings and put for \ experienced in | of ane Ys -. greater — = — 
them to practical use. : creased efficiency in radio and TV 
ochnicians | experimental work - —— 
technicians f . latte hakd service operations. 
, | > c esearcn anc ws 
to work in the The booklet also includes descrip- 
ae . development in , ; ; 
fabrication , tions of business practices and essen- 
and VaCuln Sunes, | tial test equipment used by success- 


MAGNETIC TAPE BOOKLET 

A new four-color, 16-page illustrated 
booklet entitled “A New Horizon in 
High Fidelity Recording” has been 
issued by Minnesota Mining and 
Manufacturing Co., 900 Fauquier St., 
St. Paul, Minn. 

The booklet tells the story of 
“Scotch” brand “High Output” mag- 
netic tape No. 120 recently introduced 
by the manufacturer. Included are the 
major advantages of the tape, an ex- 
planation of the significance of these 
advantages in terms of the recording 
and broadcast engineer as well as the 
hi-fi enthusiast, and bias requirements 
and frequency response characteristics 
in graph form. 

The booklet is available on request. 
Write direct to the company 


aeaeun 


ELECTRON TUBE NOTES 
A summary of data-sheet rating in- 
terpretations and a series of notes con- 
cerning means of improving electron- 


SNIVDUVE > SNIVIUVG- SNIVD 


BASIC ELECTRONIC 
TEST INSTRUMENTS 


by Rufus P. Turner which includes the ful 


254 pages, 171 illus.. Price $4.00 

Written especially for servicemen, amateurs and experi 
menters, this new book is a complete training course in 
instruments, Over 60 iInstruments—from the most modern 
TV pattern generators to grid-dip oscillators and special 
purpose bridges—are fully explained. Work-saving short 
cuts are outlined You learn how to put your old ia 
struments to new uses and thus avold buying costly new 
one Tells all about current & voltage meters; ohm- 
meters and V-O-M’'s V-T voltmeter power meter 

Oscilloscopes rf test oscillators; signal tracera: tube 
testers; TV linearity pattern generators and dozens more 


* READ iT 10 DAYS... at Our Risk 


Dept. RN-63, Rinehart Books, tnc., 
Teehnical Division, 
232 Madison Ave., New York 16, N. Y. 


MENTS for 10-day examinatic I decide y 
Drover 1 will then remit $4.0 plu post 

payment Otherwise, I will return be rok poowpein a 
we you nothing 
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processing of 
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models, 
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AND EXF 


HUGHES 


RESEARCH AND 
DEVELOPMENT LABORATORIES 


Technical 
Personnel 
Department 


service organizations throughout 
the industry. 

Sections of the booklet are devoted 
to illustrations and descriptions of the 
company’s test equipment designed 
specifically for use in radio and TV 
servicing. Complete specifications are 
given along with hints on applying 
the equipment most effectively. 

The business-guide sections cover 
such important management subjects 
as budget planning, wage and salary 
considerations, materials, stock con- 
trol, employee training, customer re- 
lations, and methods for reducing 
operating expenses and costs. 

Entitled “This Business of Radio 
and TV Servicing,” the new booklet is 
now available from RCA tube, parts, 
and test equipment distributors. —3)-— 
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LINK ELECTRONIC JET TRAINING EQUIPMENT 


x 


opportunities for earnings and advancement in the fast 


Here is an unparalleled opportunity for men with a College or Technical 
Institute Training and a sound background in electronic engineering. 


The training and experience provided will open up increasing 


approaching age of jet air transportation. 
You «ill work in close contact with key personnel of the U.S. Air Force 
and Naval Aviation. Your responsibilities will include supervising the 
installation and long range maintenance of highly specialized Link 
Electronic Jet Training Equipment. After three months’ special training 
at the Binghamton, N. Y. plant of Link Aviation, you will be assigned to 
a U.S. Air Force or Navy jet training base in the U.S., Europe or the Far East! 


In addition to excellent base pay and unusual company benefits, 
you will be placed on a liberal expense account and receive 


a 20% bonus if you receive an overseas assignment. 


Immediate Openings 
are available 
ACT NOW— 

for a career 
with 4 future! 


For Interview write to 


PERSONNEL MANAGER 


“the connetting Fink between ground ond sky 


Manufacturers of the famous World War II LINK TRAINER, 
now producing Electronic Jet Training Equipment 
in quantity for the U.S. Armed Services 
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AVIATION, INC. 


BINGHAM T 


advertising 


Burton browne 


Gob Henry 


fe all radio hams and hobbyists — 
Quer! 


Yes—you're at the controls when 
you do business with Bob Henry! As 
one radio fan to another, Bob knows 
what equipment and services you want 
and he's made both his stores to-the- 
order of the radio ham or hobbyist. 
Dealing with Bob, you get 90 days 
FREE service—really liberal trade-ins- 
and a payment plan that just can't be 
matched! Write, wire, phone or visit 
either store today. Find out all the 
“extras” you get with Bob Henry—the 
world's largest distributor of short wave 
recetvers,. 


Bob Henry has 


a complete line of new Hallicrafter receivers 
and transmitters 


MODEL $X-71...Double superheterodyne 
circuit plus built-in Narrow Band FM re- 
ception. Temperature compensated, voltage 
regulated. 5 position band selector for 
§38-1650 Ke, 1600-4800 Ke, 4.6-13.5 Ke, 
12.5-35 Mc, 46-56 Mc. I1 tubes plus volt 
age regulator and rectifier, $224.50 
Also available — Hallicrafters Model 
HT-20, $449.50 ¢ Model S-76, $179.50 
e Model SX-62, $299.50 ¢ And all 
other models. 


HENRY RADIO STORES 
LARGEST DISTRIBUTORS OF SHORT WAVE RECEIVERS 
LOS ANGELES OFFICE: 11240 Olympic Blvd., 
Los Angeles 64. BRadshaw 2-2917 


BUTLER OFfrice: Butler 1, Missouri. Phone: 395 
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Probe Switch 


(Continued from page 72) 


tube at the point this nut will rest 
when in place. Then, holding the ro- 
tary contact one-half way between the 
limits of its rotation, insert it into the 
tube midway between the stator con- 
tacts. When the adhesive sets, the 
switch is finished. 

From the experience gained build- 
ing the original switch, here are some 


| pointers. Select a heavily knurled nut 


for the part, Fig. 2C, because the 


| ridges formed by the knurling help to 


hold the adhesive, and the slightly en- 
larged diameter of a heavy knur! gives 
a good fit against the tube wall, while 
allowing the necessary clearance to 
the smooth section of the following 
nut. The enlarged diameter of the 
knurling mentioned is indicated by the 
heavy outlines in the drawings, as 
noted in Fig. 2C 

The diameters of the stator support 
bar, Fig. 2D, apparently difficult to 
produce without a lathe, are easily 
made on a drill This part was 
made by putting a % in Bakelite 
rod into the drill and running it at 
about 750 rpm. Then, using a flat file, 
the two diameters were brought to 
size. The shoulder on the nut, Fig 
2C, was made by the same process 
With a little patience these jobs can 
be done on a hand drill clamped in a 
vise. 

It is not necessary to follow the 
dimensions given in Fig. 2. Use them 
only as a guide. The important thing 
is to dimension the parts so that the 
rotor contact will slip smoothly into 
place with the type of stator contacts 
used. These dimensions may vary with 
the make of switch from which the 
stator contacts are taken. 

A study of Fig. 2B will make 
switch operation clear Setting the 
switch to either position is accom- 
plished by a half turn on the nut H; 
clockwise for a.c. voltage and resist- 
ance measurements, and counter-clock- 
wise to place the resistor in the cir- 
cuit for d.c. voltage readings. As the 
electrical contact is made, a frictional 
switch lock is also applied by the 
phone tip threads. As drawn, the pres- 
sure for this locking action is applied 
between the shoulder J of the phone 
tip A, and the contacting surface of 
the nut C. Turning the nut, H. clock- 
wise will release the pressure by mov- 
ing the shoulder away from the nut, 
and as the opposite electrical contact 
is made, the locking action pressure 
will take place between the meeting 
surfaces of the nuts, now shown sep- 
arated by one-half the pitch of the 
phone tip threads. Caution, do not 
turn the switch too hard, for the fine 
pitch of the phone tip threads will 
multiply the applied pressure the same 
as a lever. Only light pressure is re- 
quired to lock the switch. Heavy pres- 
sure may only make it hard to operate. 

Considering the fact that the direc- 
tion of the applied turning movement 


press 


o.d 


the 


on the nut H will indicate the function 
for which the switch is set and that 
the switch stops will indicate the full 
engagement of the contacts, practical- 
ly automatic operation is obtained. 
Electronically, a slight increase in 
the stray capacity of the probe, due to 
the stator contact assembly, can not 
be avoided. However, by holding the 
probe above the engraved white line 
indicated in Fig. 2E, to avoid any body 
capacity when measuring sensitive cir- 
cuits, the effect of the additional probe 
capacity will not be noticeable. —3> 
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1953 Philco TV Sets 
(Continued from page 61) 
Video i.f. alignment: 
1. Preset the contrast 
controls to the 
terclockwise position. 

2. Preset the channel 
Channel 4 

3. Connect an oscilloscope to 
video detector test point on J 
Fig. 14) through a 15,000-ohm resistor 

4. Connect the negative side of a 6- 
volt battery to the a.g.c. test point on 
Jon Connect the side to 
ground 

5. Connect the AM generator 
mixer grid test point, G 

6. Refer to Fig. 14. Adjust the vari- 
ous trimmers shown on this diagram 
of the r.f. chassis in the order given 
and for the response indicated, chang- 
ing the frequency of the AM signal 
generator for each trimmer adjust- 
ment. 

7. Connect a sweep generator and 
r.f. marker generator to the antenna 
terminals through a 72-ohm to 300- 
ohm matching jig. Connect a 7.5-volt 
battery to the a.g.c. test jack, with 
the negative terminal to the bias lead 
and the positive terminal to the 
ground lead. Set the channel selector 
to Channe! 4, and tune the sweep 
generator for output on Channel 4 
Tune the r.f. marker generator for the 
video carrier frequency of Channel 4 
(67.25 me.) and tune the if. market 
generator (connected to mixer grid) 
to 45.75 mec. Note that market 
generators are used for this procedure. 
The r.f. marker generator is connected 
to the antenna terminals, while the 
if. marker generator is connected to 
the mixer-grid test point, G 

8. A jig constructed from a piece of 
fiber tubing, with 4\s-inch inside diam- 
eter, and a brass machine screw which 
fits tightly into the tubing, is used to 
the generator to the test 
point. The screw is adjusted so that 
it clears the test point by approxi 
mately 4 inch. The output cable of 
the marker generator 
the head of the brass screw in 
and to the near the 
tube. Both marker generators should 
be adjusted for the minimum output 
required to make the markers barely 
visible. Failure to this pre- 
caution, or the use of excessive output 
from the sweep generator, will cause 
misleading results. After the equip- 

RADIO & TELEVISION NEWS 


bright- 
coun- 


and 
ness maximum 
selector to 


the 


(see 


positive 


to the 


two 


connect 


is connected to 
the jig 


chassis mixer 


observe 


Best Buy in UHF Antennas 


LOW IN COST HIGH IN PERFORMANCE 


NEW TRIO UH 
BOW TIE with refle for 


Mog aso 
Chane, Pte 
YY q RIO MANUFACTURING CO. 


GRIGGSVILLE, ILLINOIS 
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Insure Yourself FASTER, EASIER 


NEW SUPER-FRINGE MOTORLESS 
DIRECTRONIC 


@24 Elements 

@New High Gain 

@Clearer, Sharper 
Pictures 

@ Electronically 
Beamed in All 
Directions 

@New Low- Loss 
Tubular Tri-x 
Cable 

@ Eliminates 
Ghosts— 
Interference 


rat $26.95, 


For Uitra-Fringe Reception, 
Use the ° ‘Power Mester" 


im elements sor 
ector, matched stack 


Model. $44.95 


SAVE WITH ROCKET 35-FT. MAST KITS 


Hiless a YS 

‘ 0 
ded in 
le 


$15.95. est mt “$i. 95 
LOWEST PRICES ON ANTENNA 
ACCESSORIES 


org uy hee 
35-foot Mast 
Kit 


Installations AT LOWEST COST 

Buy From NATIONAL ELECTRONICS 

—Country’s Leading TV SPECIALIST 
SENSATIONAL NEW HI-GAIN 


UHF YAGI 


a Une recet fris 
" oy wit ‘ 
1 UNF Yagi 

vek ff 


ket Br 


Mode! UHF-1A 


“ROCKET BROAD BAND YAGIS 


* SENSATIONAL _ 
= 
. Sensarionat Pic- 
RES IN FRINGE 
AND ULTRA 
FRINGE AREAS 
Hh ad 


Hi-Gain Single Channel Yagis 
element—Ch. 2, 3, 4 $7.95 Ch. Sor6é 

Ch. 7-43 $3.95 

‘ at ha ‘ i ed 


NEW SPRING SUMMER CATALOG AVAILABLE 


ALL renee F.0.8. CLEVELAND, OHIO 


I rider 
o Chang 


OF CLEVELAND 


THE HOUSE OF TV VALUES 
106 Delco Building Cleveland 3, Ohio 


WANT THE BEST 
IN CAPACITORS? 


Type UMP 


@ Many. many notable advances in 
the art of capacitor design and manu 
facture have been made by the ILLINOIS 
CONDENSER COMPANY. Asa an example 
ILLINOIS CONDENSER COMPANY has 
recently been awarded a patent on their 
unique and exclusive molded 
construction as featured in the 
types 


capacitor 


UMP 


For almost two decades, ILLINOIS 
CONDENSER COMPANY has been build 
ing quality capacitors and regular users 
include most all of the largest manu 
facturers of TV and radio sets heir 
names literally comprise the ‘“‘blue book” 
of electronics 

To meet the ever increasing demand 
for ILLINOIS electrolytic capacitors 
ILLINOIS CONDENSER COMPANY ha 
built new plants and greatly increased 
production. Why don't you 
why ILLINOIS capacitors are ‘‘first 
choice” of so many! 


Write for Catalog! 


too, discover 


ILLINOIS CONDENSER ce. 


TREET 


MERIT. PLATE TRANSFORMERS 
1100 ¥CT/1S0M 
1320, 1100VCT, SOMA. 40V Bias Tap 
2iGOVCT/125MA: leoo¥CT, SOMA 
1800, ad 225 

350VCT Soom, 

4200, 600 ¥CT/300M 
$800,4770¥CT 200M. (Sq. Cre) 


MERIT FILAMENT _nAnsronteen! 
2.5VCT/IOAMP/I0KY IN 
SVCT/3AMP/2500V ins 
SVCT/30AMP/2500¥ Ns 
6.3¥CT/ 1AMP/2500V | 

6.3V/1.2AMP/SKY NS crv REPL) 
6.3VCT/3AMP:6.3VCT/3AMP/2500¥ INS 
SVCT/3AMP:6.3¥CT/3AMP/2500¥_ INS 
1OVCT/!0AMP/3KV INS . 
12.6VCT/2AMP/2500¥ INS 
25.2VCT/1AMP/2500¥ INS 

12.6¥/TAMP or 25.2¥/3.5AMP/2500V INS 


MERIT FILTER CHOKES 
ISHY/85MA/ISOOV INS 
1OHY/110MA/ISO0V INS 
I2HY/1SOMA/1500V INS 
ISHY/ISOMA/2KV INS 
SHY/200MA/ISOOV INS 
10H Y/1SOMA 
10H Y /200MA 
\OHY /250MA 
SHY /300MA 


MERIT UNIVERSAL MODULATION 
PR1-2000-20000/SOMA Per Side: . 
2000-20000 /50:100MA* 15 waris * $ 6.32 
PR1-2000-20000/1SOMA Per Side: SEC- 
2000-20000 /150:300MA* 60 WATTS 9.41 
PR1-2000-20000/220MA Per Side: . 
2000-20000 /220:440* 125 WATTS 


*SERIES—PARALLEL 


STEEL BOXES—BLACK CRACKLE FINISH 
Sx 9x7 
12" 7% «x &/ 
Sx 7% « 6, 


aan teers 
Sttseeskess" 2e-s388 


oueeaaneenell 


3KV INS 


Cr awanwunn 
~Syo——Wews 
eon —awsbed 


13.23 


$3.53 8x i4x8 


3.93 12 18x 12 
08 


LEEDS RADIO CO. 


ment is properly connected, adjust the 
fine tuning control for zero beat of 
the two markers, as observed on the 
oscilloscope. When zero beat is ob- 
tained, remove the i.f. marker 

9. If the response curve does not 
fall within the proper limits, the ad- 
justment of the trimmers may be 
touched up slightly. Do not touch the 
setting of Css, Co:i, Cu:, or Con. To 
change the curve, first adjust C., and 
Cz, alternately, until maximum im- 
provement has been obtained. Trim 
mer C:, affects the tilt of the curve 
and C., affects the dip of the curve 
After (¢ and C.,, have been adjusted 
turn C;, for the proper slope at th 
42.25-mc. side of the curve, then ad 
just Cx», and Cr» for the proper level 
at the video carrier frequency (47.75 
mc.). 

CAUTION: Do not turn any of the 
trimmers excessively To retouch 
make only a slight adjustment 0 


Master Audio Control 
(Continued from page 63) 


0.02% 
0.15% 


Distortion. Harmonic 
volt, 0.05% at 5 volts 
volts, 0.4% at 15 volts 

Intermodulation: 0.08% at 1 volt 
0.2% at 5 volts,05% at 10 volts, 1.6’ 
at 15 volts 

Frequency Response Ll db, 20-20 
000 cycles with the tone controls in 
the uniform response position 

Hum and Noise Level. Receiver In- 
put: 100 db below normal signal (2 
volts output) with volume control at 
zero. Better than 90 db below normal 
signal with volume control at maxi- 
mum. 

Phono Input: 68 db 
with a 10 mv. input signal 
Maximum Gain. From 
Input: 22.5 db 
From Lou 

of 53 db 

The Fisher “Master 
was designed, from its 
meet the need for a complete, yet 
compact, self-powered unit for 
trolling any self-contained am 
plifier, as well as to provide complete 
phonograph equalization facilities. It 
provides an ample number of inputs 
and two cathode-follower outputs 
Possessing extremely low hum and 
noise level, it represents one of the 
finest audio control units that has 
as yet been offered to the high-fideli 
ty enthusiast or audio enginee1 1) 


below output 


High Level 


Level Input in excess 
Audio Control 
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ALUMNI ORGANIZE 


HE Alumni Association of RCA Insti- 

tutes has been formed recently in New 
York with monthly meetings scheduled 
for the 3rd Thursday of each month at 
the school building, 350 West 4th 5St., 
New York City. 

Officers include P. Genduso, presi- 
dent; T. R. Comiskey, recording secre- 
tary; S. Schiffman, corresponding secre- 
tary; J. Troop, treasurer; and P. Stein, 
faculty advisor. 
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What 


you do now 


will decide your 


SUCCESS IN RADIO- 


TELEVISION- 


ELECTRONICS 


Send for this FREE CREI Booklet and see 


aslenteslanetedtesteleteeterteteleleatete betel beteteteteteteted 2 


the opportunities—and how to seize them! 


HERE is a vacancy coming up. It means a boost in 
pay, prestige and security. Can you fill it? 
The answer is “No,” if you postpone your preparation for 
SUCCESS, 
The answer is “Yes,” if opportunity finds you ready. 
“Ready” means “TRAINED.” And your training must start 
now. if you expect to be big enough for a bigger job. You 
ask “What can I do now?” You will find many valuable 
suggestions in a free booklet, “Your Future in the New 
World of Electronics.” 


opportunities . . 


Not only does it picture fabulous 
. it tells you what to do to grow with an 
industry desperately seeking trained men. Expansion is phe- 
nomenal: In the defense build-up alone, 
many billions in electronics contracts 


ices. Leading firms choose CREI courses for group training 
in electronics at company expense; among them are United 
Air Lines, Canadian Broadcasting Corporation, Trans Can- 
ada Airlines, Bendix Products Division, All American Ca- 
bles and Radio, Inc., RCA Victor Division, Mochlett Lab 
oratories, Canadian Marconi and Heppner Mfg. CREI’s 
practical courses are prepared by recognized experts. You 
get up-to-date material; your work is under the personal 
supervision of a CREI staff instructor, who knows and 
teaches you what industry needs. Training is accomplished 
on your time, during hours chosen by you. As a 
graduate, you'll find your CREI diploma the key to success 

in Radio, TV and Electronics. At your 


own 


have been awarded. Itis estimated that 
by 1961 the radio-electronics industry 
will do no less than $10 billion per 
year, exe luding de fense orde rs. 


CREI 


resident 


ERANS 


Growing civilian markets include ra- June 27, 


dio-equipped police cars, fire-equip- 
ment, taxis, planes, ships—in increas- 
ing numbers. industrial 
radio network installations, medical 
applications, and countless others. 


net dent instruction. 
There are 


instruction 
night) is offered in Washington, D. C 
New classes start once a month. VET- 
If you were discharged after 
1950—let the new G.I. Bill 
of Rights help you obtain CREI resi- 
Check the coupon 


for full information. 


service is the CREI Placement Bureau, 
which finds positions for advanced 
students and graduates. Although 
CREI does not guarantee jobs, re- 


(day or 


quests for personnel far exceed cur- 
rent supply. CREI alumni hold top 
positions in America’s leading firms. 
Now is the time to decide—to act. 
When opportunity knocks, knowledge 


must be “at home.” You supply the 


There are 152 TV stations now on the 
air, and 2000 more exper ted. Already it is estimated there 
are over 23,000,000 TV sets and over 100,000,000 radios in 
operation. How these figures will increase in the next few 
years, the most daring experts are reluctant to predict. This 
much is certain: Limitless numbers of positions must be 
filled 
ing, inspection, manufacture, broadcasting, telecasting, and 
servicing. To fill these posts, trained men are needed 


in development, research, design, production, test- 


men 
who somewhere along the line are alert enough to improve 
their knowledge and skills. “Your Future in the New World 
of Electronics” shows how CREI Home Study leads to 
greater earnings, by helping get you ready for the open- 
ings desc ribed above. 

CREI promises no short cuts. In an accredited technical 
school such as this, you must study to transform your ambi- 
tion and energy into knowledge that pays off. Since its 
founding in 1927, CREI has provided thousands of profes- 
sional radio men with technical educations. During World 
War II CREI trained thousands more for the Armed Serv- 
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willingness to learn. We supply the 

technical training. This combination 
of ambition and knowledge is unbeatable in the new Age of 
Electronics. Fill out the coupon and mail it now. We'll 
promptly send you your free copy of “Your Future in the 
New World of Electronics.” 


MAIL COUPON FOR FREE BOOKLET 


CAPITOL RADIO ENGINEERING INSTITUTE 
Dept. 116, 3224 16th St., N.W., Washington 10, D. C. 


Send booklet “Your Future in the New World of Electronics” and course outline 


TV. FM & Advanced AM Servicing Aeronautical Radio 
Practical Television Engineering Engineering 
Broadcast Radio Engineering (AM, FM, TV) 

INTEREST Practical Radio Engineering 


City Z State 
Check—_) Residence School Veteran 
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The Best in Electronic Surplus! 
BARGAINS FOR HAMS, 
EXPERIMENTERS, INDUSTRIALS, 
AND EXPORTERS! 


mt of the ttems listed below were Hiustrated and 
. ibed in our February and April ade of Radio 
- "Televin ton News if you see anything you need 
more informatic don't hesitate to write us—we'll 
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EXPORTERS, GOVERNMENT 
AGENCIES, INDUSTRIALS! 


We have a large stock of Trans- 
mitters, Receivers, Walkie-Talkies, 
VHF Equipment, Ship & Shore Com- 
munications, FM Broadcast Sta- 
tions, Radar, Accessories, etc. 
Write and tell us of your require- 
ments. Descriptive literature and 
prices available upon request. 


MINIMUM MAIL ORDER $5.00 
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COMMUNICATIONS CO. 
3040 W. 21st Street, Brooklyn 24, N. Y. 
Phone: ES 2-4300 
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TIME COMPRESSOR 


Developed by the University of Illinois, this new device 


has almost unlimited possibilities in diversified fields. 


HE University of Illinois has devel- 

oped and demonstrated a “time com- 
pressor” which up words or 
music without changing tone or ease 
of understanding. An hour's program 
material can easily be compressed into 
45 minutes’ time 

Inventors of the new unit are Prof. 
Grant Fairbanks, director of the Uni- 
versity’s Speech Research Laboratory; 
Dean W. I. Everitt of the College of 
Engineering; and R.P. Jaeger, former- 
ly at Illinois, now with a commercial 
laboratory. 

The development is based on the 
fact that the ear is faster than the 
mouth. Words can be understood more 
rapidly than they can be spoken. At- 
tempts to speed up speech causes the 
speaker to slur or trip over his words 
The new invention overcomes this by 
recording speech in condensed form 
without changing the pitch, as hap- 
pens when an ordinary recording is 
speeded up. 

The machine incorporates a mechan- 
ism consisting of a continuous loop 
of recording tape and a set of four 
pickup heads in a revolving drum 
around which the tape makes a right- 
angle turn. 

The pickups are arranged like the 
spokes of a wheel. Only one pickup 
touches the tape at a time, but just 
as it moves off, the next comes into 
contact with the tape. As far as the 
sound output is concerned, the play- 
back is continuous, but actually that 
part of the original sound which was 
between the “spokes,”’ and untouched 
by them, is left out. 

The tape and drum run at different 
speeds and these can be varied inde- 
pendently to obtain any degree of com- 
pression desired 

Alternately, the drum can revolve 
the other way so that each pickup 
overlaps somewhat on sound the pre- 
vious head covered. This repeats the 
bit of sound and thus the machine be- 
comes a “time expander.” 

The output of the machine is re- 
corded at a rate adjusted so that the 
result has the true pitch of the origi- 
nal. 

The machine has another important 
potentiality. Instead of compressing 
time, it can be used to compress the 
tones of a voice, and then expand them 
back to original understandability. 
This is an almost instantaneous pro- 
cess Which may permit a telephone or 
radio circuit to carry many conversa- 
tions where one is now carried. 

The problem of “bandwidth reduc- 
tion” has interested engineers for a 
long time. They have found various 


speeds 


ways of making circuits do multiple 
duty, and now the compressor may 
offer another possibility of carrying 
more messages without building addi- 
tional transmission facilities 

The present “time compressor” is 
still a laboratory model in the Uni- 
versity’s Speech Research Laboratory, 
although it is the fourth model. Soon 
such machines will be available for 
radio stations and recording studios 

In addition to the more obvious ap- 
plications for this device, it has al- 
ready been suggested that the device 
be used for recording talking books 
for the blind to present the maximum 
material in the minimum amount of 
time; recording music for unbeliev- 
able rapidity and precision; for record- 
ing conferences, conversations, air- 
port control directions, etc. on less 
tape so that they can be reviewed in 
less time; for a faster presentation of 
facts in broadcasts beamed to coun- 
tries behind the Iron Curtain with less 
danger to faster reports 
over long distance telephone or radio; 
new production opportunities for mo- 
tion pictures and television; new 
techniques for teaching; and new ap- 
proaches to study of speech, music, 
and languages. 

According to reports, compressions 
of 10 per-cent or even 20 per-cent pass 
unnoticed. Up to 50 per-cent does 
not destroy understanding of speech. 
Music put through the machine has its 
tempo stepped up, but pitch and clar- 
ity are unchanged. —j0- 


listeners; 


Prof. Fairbanks and Dean Everitt. two of 
the “time compressor” inventors, look over 
the laboratory model of unit at U. of Ill. 
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Let me show you how EASY it is to ae. 


LEARN TV= 


the practical way- 


ASSEMBLE A T RANSVISION 


WILL HELP YOU to start 

learning TV the practical 
way — by assembling a 
TRANSVISION TY KIT in EASY 
STAGES. For only $39 you get 
PACKAGE “1 (standard first 
pkg. for all of our kits). This 
package gives you the BASIC 
CHASSIS and over 450 TV 
COMPONENTS with complete 
Instructions. When ready, 
you order the nerf stage 
(pkg. *2), etc. All stages 
(or packages) are low priced, 
making your complete kit a 
terriffic buy! Your completed 
chassis is a superb 25 tube 
eet (22 tubes and 3 rectifier 
tubes) with 6°x9" p.m. 
speaker — a custom-chassis 
worth up to 100% above 
your investment 


EDUCATIONAL: 


No previous technical 
knowledge required. 
With PACKAGE *1, you get 
my handy 70-page plastic- 
bound Instruction Book 
which includes a 20-page 
Service Section. Also 12 full 
size (17° 222") Drawings and 
Photographs, a 64 page Serv- 
ice Booklet, and 1 year's 
subscription to my “TV and 
Electronics Notes” 


AIDS CAREER: 


Do you plan to be a TV 
Technician, Service-Dealer, 
or Engineer? You'll benefit 
by assembling a Transvision 
TV Kit. 


PROFIT 3 WAYS: 


You profit by gaining valu- 
able practical knowledge . . . 
by saving on servicing costs 
+». and by producing a TV 
chassis worth up to 100% 
above your cost. 


39 


Down Payment 


- — - 
FEATURES 
given only in new 
Transvision TV Kits: 
No previous technical 
knowledge required 
°° Easiest to as- 
semble... New A4 
circuit gives finest pic- 
ture and sound .. . 
Ideal for fringe areas 
. » « Has Automatic 
Frequency Control 
. . » Automatic Gain 
Control .. . Retrace 
Elimination ° 
Never obsolete be- 
cause color and other 
developments can be 

added easily 
Choice of 6 Kits. 


UHF and REMOTE 
CONTROL may be 
had at small addi- 
tional cost. 

EXPORTERS: Foreign 
system of 625 lines can 
be accommodated 
For complete line of TV 
Cabinets, ask for folder 


Used in Naval Reserve Training Program 
FAMOUS EDITOR of a national science magazine says: 
+++ My own assembly (of the kit) produced top-quality 
results, comparable with any set I've seen and better 
than most...” 


FRE CATALO 


Write to D, GNESSIN, EDUCATIONAL DIRECTOR, at: 
TRANSVISION, INC., Dept.rNék NEW ROCHELLE, WN. Y. 


cm me MAIL THIS COUPON TODAY «= = we 
Mr. D. Gressin, Educational Director 


! TRANSVISION, INC, NEW ROCHELLE, N.Y. Dept. RN6K 


i 0 I'm enclosing $ deposit. Send standard kit 1 
PACKAGE *1, with all Instruction Material. I'll pay the 
8 balonce C.0.0. ' 


46) Send FREE copy of your new TV Kit Catalog, Cabinet § 
8 Folder, and Price Lists. t 


4 Name 
' Address. 
' City State 


a 
! 
a 
see 2 eS ee eS ee en ebentnenebeneneeee 


describes 6 great new 
Transvision TV Kits. 


What's New in Radio 


(Continued from page 78) 


as part of the Wharfedale line of loud- 
speakers and associated equipment 

The new network is designed to be 
used with three-speaker sound 
tems. Its purpose is to properly divide 
and separate frequencies between the 
woofer, mid-range speaker, and tweet- 
er The three loudspeakers should 
be of similar sensitivity 

Crossover points are at 800 and 5000 
cycles and the network is of constant 
resistance half-section construction. 
It is also fitted with a volume control 
across the high-end output terminals 
to suit upper frequencies to the 
individual 

For literature additional in- 
formation on the network 
write Dept. W of the company. 


Sys- 


lis- 
teners’ tastes 
and 


crossove!l 


SELENIUM RECTIFIER KIT 

A new “build-your-own"” selenium 
rectifier kit that the 
bly of a wide range of selenium 
stacks at substantially reduced cost 
has been introduced by Federal Tele- 
phone and Radio Corporation of Clif- 
ton, N. J. for the electrical-radio-tele 
vision market 

Designed to 


enables assem- 


meet the rectifier re- 
quirements ol a variety of users, rang- 
ing from radio hams and hobbyists to 
service technicians and electrical re- 
pairmen, the kit includes all the neces- 
sary components for assembling any 
one of four different types of selenium 
rectifiers—half-wave, full-wave 
ter-tap, full-wave  bridge-type, 
full-wave battery charge1 

Complete and simple 
instructions are included 
kit. 


cen- 
and 


step-by -step 
with each 


TRANSISTOR SOCKET 
Supe r Bar Products Co 675 Mer- 
rick Road, Lynbrook, New York is 


now offering a 
for 
theon transistors 
The three-prong 
approximately 4” 
and is molded of 
a high-impact 


subminiature 
the new Ray- 


new 
socket use with 
socket measures 
wide and %” high 
mica-filled Bakelite 
resistant material. 
The prongs are of phosphor bronze, 
silver-plated. The sockets are also 
available with the prongs pre-tinned 
for assembly-line applications. 


j 
| 


. | SAVED *940* 
by making a $59 INVESTMENT 
in a Transvision 


FIELD STRENGTH METER 


*Says Mr. Veltri: “... The way I figure, 
in the last 6 months I saved that much 
money in installation time alone .. .” 


110V AC 
BATTERY 
OPERATION 


FIELD STRENGTH METER 
Saves 50% of Installation Cost 
Pays for itself on 3 or 4 jobs 

NO TV SET NEEDED 

Works from antenna .. . 

Measures actual picture sig- 

nal strength from 

antenna. Shows antenna ori- 


directly 


entation maxima. Compares 
gain of antenna systems 
Measures TV/ on all chan- 
nels. Checks re- 
radiation (local oscillator). | 
Permits man antenna 


receiver 


one 


PREVENT WASTE OF 
SERVICING TIME! By 
checking antenna perform- 
ance with the Field Strength | 
Meter, the serviceman can | 

determine whether the TV 
set or antenna, or both, are 
the source of trouble. Call | 
backs are eliminated. 


| 
| 
i 
installation. | 


| installation easy 
Wide range: Measures fieid strength from 
10-50,000 microvolts. Has Fringe Area Switch 
for weak signal areas. 13 channel 
Individually calibrated on every channel. 
ADAPTABLE for UHF 

Model FSM-2, for 110V AC only. Complete 
with tubes. Wt. 13 Ibs. net $59. 
Model FSM-3B, for 110V AC and Battery 
Operation (all batteries and cables included). 
Wt. 22 Ibs. net $79. 


Order direct from factory: 


TRANSVISION INC., NEW ROCHELLE, N. Y. 


a FREE: Sample copy of “TV and Electronics 
: Ip?? Notes”. Or send 50¢ for year’s subscription 


10 Da 


Buy ond tr 


selector. 


& 


TRANSVISION, INC 
DEPT, RN-6F NEW ROCHELLE, N. Y¥ 


( ) Send me_____-‘Model FSM-2; FSM-38 
( ) Enclosed find $ deposit. Balance C.0.D. 
( 9 Enclosed find $n full. 

1 accept your 10 Day Trial terms. 


Name 


ee 
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G PROFITS: 


EVERY SERVICE SHOP CAN MAKE BIG MONEY 


BEFORE 
eta arm 


with these PATENTED INSTRUMENTS for 
1. TESTING picture tubes accurately. 


2. REACTIVATING 


dim or worn out tubes. 


3. SPARKING OUT electrical leakage. 


CRT TESTER—REACTIVATOR—SPARKER 


3 Instruments in 1, moking @ complete CRT testing 


and repair unit 
vision Tester-Reactivater 
and a Sparker in one 
handy unit. It TESTS 
picture tubes—measures 
Cathode emission, 
locates shorts between 
elements, locates high 
resistance shorts or leak- 
age as high as 3 meg- 
ohms. REACTI- 
VATES dim tubes. 
SPARKS OUT 
electrical leakage 


$34.95 net 


. - It's a combination of the Trans- 


CRT TESTER—REACTIVATOR 


2 Instruments in 1... Asa 
REACTIVATOR .c renews 
brightness and detail of 
dim CR Tubes, without 
removal of tube from set. 
It’s also an accurate 
TESTER same as the above 
110V-60 cycles; wt. 3 Ibs. 


only $49°5 net 


elements. Saves 


CRT TESTER—SPARKER 


2 Instruments in 1 . Asa 
SPARKER, it sparks out 


electrical leakage between 


many 


picture tubes and small 
tubes which would usually 


be discarded 


Cathode- 


grid leakage is an especi- 
ally common occurrence 
The Sparker also gives a 
tapid check of gas condi- 


tion of the tube. 


As a TESTER it provides 


variable 8,000-14,000 V 


D.C. supply—useful 
for analyzing hard- 
to-solve deflection 

problems 


TRANSVISION INC., NEW 
FREE 


Sample copy of “TV and Electronics 
Notes”. Or send 50c for year’s subscription 


$25.95 net 


Order direct from factory: 


ROCHELLE, N.Y. 


& 


10 DAY TRIAL: Buy ond try these fine instruments for 


10 DAYS. Then 


if you wish, you may return them. [| jong 


Your purchase price less 10% (our cost of handling ond | 


re-pockaging 


will be promptly refunded 


TRANSVISION, INC 


DEPT. RN-6R 
) Send me 
) Enclosed find $. 
) Enclosed find $ 


1 accept your 10 Day 


June, 1953 


NEW ROCHELLE. N.Y 
deposit. Balance C.O.D 
in full 


Triol terms 


State 


A five-prong socket for the Ray- 
theon DX series of subminiature 
vacuum tubes is also available. 

The company will supply full 
tails on request. 


de- 


R-J FLOOR MODEL ENCLOSURE 
R-J Audio Products, Inc., 164 Duane 
Street, New York 13, New York has 
recently added a new smooth-sanded, 
unfinished mahogany floor model en- 
closure to its line. 
The new model is made to the same 


dimensions and will perform the same 
as the regular floor model enclosures 
the company is currently marketing 
The enclosure is cut to fit any stand- 
ard 12” or 15” speaker, permitting 
maximum bass performance. 

Additional information on the new 
unfinished model or other units in the 
company’s line is available from Dept 
R-J of the company. 


TURNER MIKE 

The Turner Company of 900 17th 
St., N.E., Cedar Rapids, lowa is in pro 
duction on a new dynamic microphone, 
the ADA 95D. 

The new unit follows the trend 
ward slender, modern styling yet pro- 
vides rugged service for quality p.a., 
recording, and broadcast uses 

Frequency 70 10,000 
cps with an output level of 58 db be- 
one volt/dyne/sq. cm. A stand- 
ard %”-27 coupler swings the mike in 
a 60-degree arc. It is finished in satin 
chrome and comes equipped with a 20 
foot removable cable set. A choice ol 
50,200,500 ohms or high impedance is 
available, well various switch- 
ing arrangements 


to- 


response 1s to 


low 


as as 


TINY RESISTORS 

Dale Products, Inc. of Columbus 
Nebraska has placed a new deposited 
carbon resistor with silicone coating 
on the market. 

According to the company, the tiny 
DCS *'% offers accuracy, stability, de 
pendable performance, and 
in high frequency applications. The re 
ohms 


economy 


from 9 


sistance to 2 
megohms 

New illustrated literature and price 
lists on the DCS ‘s are available from 
the company on request. 


—yw- 


range 1S 


Now... INSURE BEST RECEPTION 


FINEST TV CHASSIS 
EVER DESIGNED 


TRANSVIsion 
630°<" 


with High-Fidelity Sound 


io 


return it 
less 10% 


ati 
pre 


Mtr é ed iT 


Embodies the latest 
ond finest improve- 
ments, notably: 


© Super Fringe Area 
Circuit 


Redesigned for Peak 
UHF Performance 


Hi-Fidelity Push-Pull 
Audio (40-13,000 
Cycles) 


12” Hi-Fidelity Speaker 


this space we can mention only a few of 

yt he great feature of thi DeLuxe 

31 tubes (28 tule t rectifier tube 

CRT makes 32 tube Qniy 

“Black Beauty” Molded Condenser 
throughout Allen Bradley and IRC 
RESISTORS Handles up te 24” picture 
tube I of most efficient type fo 
ease of Carries standard KMA 


of tho who want 


‘yout 
servicing 
Guarantee The 
the finest in chacwes 


CABINETS 
bea | 


{ YEAR 


Kectang 


GUARANTEE ON CRTs 


net $22.25 
$31.95 
$56.95 


la ent 
tila en 
CRIT het 
Order direct from factory: 

TRANSVISION INC., New Rochelle, N. Y. 
FREE TV and Elec 
Notes ir send SOc for ye thseript 

MONEY-BACK 

GUARANTEE: 
DAY TRIAL Buy and try 
ision 630 Type Ox 


for 10 days 
you wish 


Sample ¢ onics 


Ask for 


FREE 
Circuit and 
Technical 
Data 


you 
Your purchase 
our cost of 
eq and re-packing 
mptly refunded 


will be 


TRANSVISION, INC. 
DEPT. RN-630 NEW ROCHELLE, N.Y. | 


{ ) Send me 630 Circuit and Technical Data | 


{ ) Enclosed find $ 


{( ) Enclosed find $ 


deposit 


Balance | 
chasses 


C.0.D. Ship CRTs 
in ful 
terms 


| accept your 10 Day Tria 
Name 

Address 

City 


State 
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“Th MUSIC, 
listening quality 


IS 
everything ... 


It is the No. 1 MUST. Without it 
everything else becomes meaningless. 
The AUDAX CHROMATIC has that 
quality to a degree not equalled by 
any other pickup”... so says the vio- 
linist David Sarser, of amplifier fame 
( Toscanini’ s NAC Symphony). 


Be it diamond or sapphire, every 
stylus has a limited life-span; the dia- 
mond lasts the longest. Obviously, 
then, replaceability of the stylus—at 
home, is of the greatest importance. 
AUDAX is engineered for easy re- 
placeability of the stylus—at home. 
Of further importance is the 
fact that each AUDAX CHRO. 
MATIC stylus is replaceable 
independently of the other. 


The magnetic attraction between pick- 
up and a steel turntable is known as 
the “Hidden-Pull.”* Today, with point- 
pressure under 10 grams, an additional 
10 or 20 grams of “Hidden-Pull” be- 
comes a very serious factor . . . The 
Magnetic Audax CHROMATIC has no 
“Hidden-Pull.” 


Only YOU can decide what sounds 
best to you, Therefore, Sée and Hear 
the Audax CHROMATIC and—You 
be the judge . . . Audax costs no 
more than ordinary pickups. 


POLYPHASE HEAD 
fer aay orm 


ture RIGHT 
for 33), and 45 rpm 


ture LEFT 
tor 78 rpm 


tvailable with the new Compass- 
Pivoted Audax arms and to fit the 
high quality record changers. 


Only in Audax is each stylus re- 
placeable independently of the other. 
Send for free facts on jewel styli. 


* (8t in 1953 ELECTRONIC PHONO FACTS 


now obtainable from your dealer 


AUDAK COMPANY 
§00 Fifth Avenue, New York 36 


Creators of Pine Audio-Electronic apparatus for 
over 25 years 


"The Standard by Which Others Are Judged and Valued” 


100 


A-CHANNEL CONTINUOUS 
RECORDER-REPRODUCER 


New communications network monitoring system makes possible 
a permanent and continuous record of radio or phone messages. 


AGNECORD, Inc. of Chicago has 

developed a unique four-channel, 
continuous recorder-reproducer system 
for the Civil Aeronautics Authority to 
CAA specifications for communica- 
tions network monitoring. 

The system consists of an enclosed, 
rack-mounted recorder, separate play- 
back unit, portable test equipment for 
adjusting components, a movable table 
and storage unit, and a portable con- 
tinuous bulk eraser. The recorder will 
operate continuously for eight hours 
without tape changing and uses stand- 
ard \% inch recording tape 

Mounted in the rack are two tape 
transports, each independently remov- 
able while the other remains in oper- 
ation. Each tape transport contains a 
four-track recording head assembly 
and a movable monitoring head which 
may be indexed to any of the four 
recording channels for monitoring pur- 
poses 

Automatic controls provide switch- 
ing from one recorder unit to the 
other two minutes before the end of 
the tape. The first unit automatically 
stops at the end of the tape. In case 
of tape break, the unit shuts off and 
the second unit begins immediately 
while a light indicates the tape break- 
age. The entire unit may be remotely 
operated if desired 

The associated multi-channel play- 
back unit is a four-track reproducer 
with provisions for manual or foot- 
switch operation. It has both normal 
and high operation in either 
forward or rewind directions. The re- 
producer amplifier has simultaneous 
inputs for two channels which may 
be selected from any one of the four 
tape tracks which are available 


speed 


The rack-mounted, multi-channel 
“record” tape transport cabinet. 


The muli-channel “reproduce” tape 
transport unit of the new system. 


The portable bulk eraser, which is 
part of the system, is designed for 
constant operation and has a built-in 
blower system to keep the large in- 
ternal reactors cool. Because of this 
feature, the unit is able to handle 
large quantities of tape without dif- 
ficulty. 

The various accessory units used in 
conjunction with the recorder and 
playback unit are designed to make 
the unit self-contained and _ self- 
sustaining. —30 


RADIO & TELEVISION 


BUY TEST EQUIPMENT 


ON THIS RADICALLY NEW 


TIME PAYMENT PLAN 


NO INTEREST !! 


NO CARRYING CHARGES!! 


USE CONVENIENT TIME PAYMENT ORDER BLANK BELOW 


Superior's New 
Model 770 


VOLT-OHM 
ee 


pee ey ohms per volt 
% accur 1 Mil. D’Ars 


onval type 


tant 

SPECIF: CATIONS: 
6A c VOLTAGE RANGE 

I olt 
6D c VOLTAGE RANGES: 
1 
40 c CURRENT. RANGES 
1 


2 RESISTANCE RANGES 
0-1 Megohm 
The Model 770 comes complete 
with self-contained batteries, test 
leads and all operating instruc- 


14% & 


Model 770 is an accu- 
rate pocket-size V.0.M. 
Measures only 3%"x 
5%" x2". 


Superior’s New 
Model TV-11 


@ Uses the new self-cleaning Lever 
Action Switches for individual ele 
ment testing. Because all element 
are numbered according to pin nun 
ber in the RMA base numbering sys 
tem, the user can Instantly identity 
which element is under test. Tubes 
having tapped filaments and tubes 
with filaments terminating In more 
than one pin are truly tested with 
the Model TV-11 as any of the pins 
may be placed in the neutral pos! 
tion when necessary @ U ne 
combination type sockets Instead 
ndividual sockets are used for each 
type of tube. Thus It is impossible 
to damage a tube by Inserting it in 
the wrong socket * 
built-in roll chart provides complete 
data for all tubes. © Phono jack 
on front panei for plugging in either 
phones or external amplifier detects 
microphonic tubes or nolse due to 
faulty elements and loose external 
connections 


ree-moving 


$ 


Operates on 105-130 Volt 
60 Cyctes A.C. Hand-rubbed 
oak cabinet complete with 
portable cover 


Superior’s New 
Model 670-A 


SUPER-METER 
A COMBINATION VOLT-OHM MiIL- 
LIAMMETER PLUS CAPACITY RE- 
ACTANCE INDUCTANCE AND DEC- 


IBEL MEASUREMENTS 
SPECIFICATIONS: 
) to 15 1 


ouTPUT voLTs 0 to 1 
D.c "CURRENT: 0 to 1.5 
RESISTANCE: ‘Oo ' 
leg a > 


1,000 100.000 


c aacity 
REACTANCE: 


00 Oh 


Me hr 
INDUCTANCE: } » 7 ‘ es to 
H 


N00 


DECIBELS: 


ADDED FEATURE: 
The Model 670-A includes a 
special GOOD-BAD scale for 
checking the quality of elec- 
trolytic condensers at a test 
potential of 150 Volts. 


Comes housed in rugged, 
crackle-finished steel cab- 
inet complete with test 
leads and operating in- 
structions. Size 6'4°x9', 40 
x4! 
Superior’s Model 660-A—A NEW A.C. OPERATED 


SIGNAL GENERATOR 


Provides Complete Coverage for 
A.M.—F.M. and TV Alignment 


te Rad Fre em fr 10 


@ Tubes used: 1—6886 as 
lator, mixer a 


amplifier 
Audio Osci! ates 6H6 
ver 

660 A comes $ 
with coaxial 
cable test “iead and in- 
structions wer 


F. Oscil- 
1-—68E6 a 


NET 


Superior’s New 


TV BAR GENERATOR 


THROWS AN ACTUAL BAR PATTERN ON ANY TV RECEIVER SCREEN!! 


CONNECTS DIRECT 
TO ANTENNA POST 


NO CONNECTION 
INSIDE RECEIVER 


Features. an 
when no stations: 
air. @ Provides 
terns tos 
horizontal 

Vides vertics 

tal sweep signals 
vides signal for te 
video amplifiers 


used 


horizon 
e Vro 
Sting 


TV Bar Generator comes com- 
plete with shicided leads and 
detaied operating instruc- 
tions Only 


NEW TIME PAYMENT PLAN 


ORDER BLANK 


MOSS ELECTRONIC DISTRIBUTING CO., INC. 


Sept. 8-61. 7 Murrey Street, New York 7, N. Y. 
" li am er 


j MODEL 77 $14.90 
wove 1V.1 i 

| nh pa 
MODEL 670-A 
7.40 down payment 


TELEVISION BAR 


Balance & 
GENERATOR 
' . 


MODEL 660-A 


Signature 


June, 1953 


IT's TERRIFIC: - 


MODEL 470 


PUSH-PULL 


@ BOOSTED VERT. SENSITIVITY: 
J 10 mv rms/in. 


e EXTENDED FLAT FREQ. RE- 
SPONSE: 10 cps—1 MC (+ 2db). 


© SSTEP FREQ.-COMPENSATED 
ATTENUATOR; cathode fol- 
lower input. 


« INTERNAL VOLTAGE CALI- 
BRATOR; dir.-cal. screen. 


e EXTENDED SWEEP RANGE: 
15 cps—100 ke. 

© INT. POS. OR NEG., EXT. 
& LINE SYNC. 

© ON FRONT PANEL: sawtooth, 
60 cps outputs; intensity 
mod. & ext. sync inputs. 

« VAR. PHASING of int. 
60 cps sweep. 

« DIRECT CONNECTION 
TO CRT PLATES. 


Factory Wir 
$129.50 


on Mode! 470 
complete EIC 


ed 


ORDER WOW! 


For full specifications 


and the 
O line, 


write for latest catolog. 


@ Harvey RADIO COMPANY, INC. 


3 W. 43rd St., 


New York 36, N. Y 


ALPS 4 and Engineers 
PUBLICATIONS 4 


it’s NEW! 


1T COVERS ALL YOU WANT 
TO KNOW ABOUT EQUIVA- 
LENT AND NEAR EQUIVA.- 
LENT TUBES, AMERICAN 
AND FOREIGN. 


ASK FOR 
WORLD'S EQUIVALENT 
RADIO TUBES 


(Equivolents Vode Mecum) 


A simple index marker 
mokes it easy to find di 
rect replacement tubes for 
@ given type, either com 
pletely equivalent or tubes 
heaving ao few differences 
ond, in the latter case, 
what these diflerences are 


$500 PER COPY 


pivs ony tox 


A COMPANION VOLUME 


WORLD’S RADIO TUBES 
(Radio Tube Vode Mecum) 
Lists over 15,000 transmitting and 
receiving tubes from 253 manufac 
The only book of its kind in 
Available in 


turers 
the world 
gvoges 


$500 


For Additional Coverage 


Write for free 


these famous books 

phone License Monval, 
Antenna Manvol, 
Handbook ond Surplus Radio Con- 


Reception, 


version Manvols. 


PER COPY 


plus ony tox 


folder describing 


Nationally 


Famous 


Check these luxury features: Ultra 
Sensitivity, dynamic range control, 
UHF adaptability, Duo power sup- 
ply, Acousticlear Sound system 

all in a beautiful Mahogany 
finish cabinet 


Pi. $12.27 Fed Pi 
Excise Tax E 


READY TO OPERATE 


16 lon 


fect for taverns, clubs, etc 


Pi. $9.99 Fed 
Excise Tax Fed 


Radiotele. All sets have full 1 yr 
Better TV 


Radio Mail 


and Phone Orders 


balance C.0.D., 


Filled 


STEPHEN sale 


45 Crosby St., N. Y. 12 


Dealer Inquiries Invis 


Featuring above outstanding qualities 
custom built installations, den, playrooms, etc. Per- 


* LU 2-1500 


CONSOLETTE 


149° 


Pi. $15.00 
Fed. Excise 
Tax 


Tite 912268 2° $434:50 


$13.45 Fed 
xcise Tax 


aveitable Te WV. CHASSIS 


Complete with Picture Tube and Speaker 


Ideal for 


sr $99°S if; $112.50 
Pi. $11.25 


Excise Tax 


factory picture tube war- 
ranty, and standard 90 day RTMA parts warranty 


$25 deposit, 


Shipping Charges Add’! 


s Corp. 


N. Y¥. Phone WO 4-8233 


Low-Pass Filter 
(Continued from page 47) 


for Channel 4. The attenuation 
tinues to increase with frequency. 
effectiveness of the filter is further 
demonstrated by the fact that no in- 
terference is observed on the writer’s 
TV set on any channel. This is true 
even though the transmitter operates 
with 150 watts’ input power on all 
bands from 160 to 10 meters and the 
transmitting antenna is located only 
a hundred feet from the television 
receiving antenna. It might be men- 
tioned in passing that the writer’s TV 
set, a General Electric Model 818, in- 
cludes an effective high-pass filter as 
a part of its design 

After the work was all done, 
cost of the components entering 
the construction of this unit was 
added up. It came to than five 
dollars, a most gratifying develop- 
ment. The most modern, “perfectly 
TVI-proofed” transmitter will still 
generate some harmonics, and this is 
a very small price to pay to keep them 
home 
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Tunable Hum 


(Continued from page 42) 


to Fig. 1) 117 volt 60 cycle 
a.c. Was impressed across the light- 
ning arrester terminals through the 
antenna primary coil and line 
condenser. The leaky lightning ar- 
rester, acting like a nonlinear resistor, 
became a modulator and caused the 
amplitude of any broadcast signal 
coming down the lead-in to vary at a 
60 cps rate. Enough carrier, now hum 
modulated, was re-radiated from the 
antenna connected to this lead-in to 
affect all receivers in the apartment 
house area. 

Another way of looking at the 
phenomenon is to visualize the offend- 
ing antenna as being connected to a 
device whose impedance varies at a 
line frequency rate. This might cause 
absorption of all r.f. signals in the 
vicinity. This again could be equiva- 
lent to hum modulating these carriers. 

To summarize then, external hum 
modulation will occur in an area 
when: 

1. An a.c. power line voltage is im- 
pressed across a semiconductor like 
a leaky insulator or a corroded elec- 
trical joint. 

2. The leaky insulator is at the same 
time connected to a radiating system 
like a long wire or an antenna. If the 
power line is of the external over- 
head type it constitutes an excellent 
radiating system. See Fig. 2 

The diagnosis of tunable hum is 
much simpler than its localization and 
cure. With a portable receiver and 
the co-operation of the local power 
company and the community, this type 
of interference can be entirely eli- 
minated. y- 
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Add Technical Training 
To Your Practical Experience - 


GET YOUR FCC LICENS 
INA HORRY / 


Then use our Amazingly Effective 
JOB-FINDING SERVICE 


@TELLS HOW- ia @7ELLS HOW- 


Here Is Your ae Our Amazingly Effective 
GUARANTEE e G Uaran tee JOB-FINDING SERVICE 
if you fail te pass your TO TRAIN AND COACH You 


Soe SS 2 oe ee Helps CIRE Students Get Better Jobs 


rh fhe ee By AT HOME IN Here are a few recent examples of Job-Finding results: 


continue our training GETS Civi RVI 
without additional cost of SPARE TIME UNTIL You GET “Thanks to r course I obt r ; Lay ~ ~¥ 


wd my 2nd license, and am now employed by Civil 


any kind, until you suc- 


Service at Great Lake aval ng Stat an Equipment Specialist 
oat obtain you s enneth iver, Fair Oaks, Mtd. Del., Mellenry, Tl 
ommercial ticense, pro- - 
vided you first sit for this our icense - . GETS STATE POLICE JOB . 
examination within 490 ed = : _ I — * ney 1 -" * A —! ~~ er ne Kk me iE 
, ive ¢ gon ol it ti time m now hief Radio Operator wilt the entuck 
= after completing If you have had any practical expe- State Police.” ae Se ' 
ur course. 
rienc Amateur. Army. Navy, radio Edwin P. Healy, 264 EB. 3rd 8t., Landon, Ky 


‘ GETS BROADCAST JOB 
repair, or experimenting. Service for the help in 


@7ELLS HOW- T GETS AIRLINES 406 
2 4 “Tue to ir Job-Finding Service, 1 have been getting many 
Employers make JOB OFFERS Like These | [cousse, wnicn | wer trum ail over the country. snd E have taken & job with 
to Our Graduates Every Month NS Marry Clare, 4537 B. Drexel Blvd.. Chieago, Hit 
peti ei ane amie ian al a om -> ae An Me aa a 3 Your FCC Ticket is recognized in all radio 
ere - ~ a a a " ‘ 12 fields as proof of your technical ability 


ling Be n securing for me the position 
ut WCAE, in Pittsburgh.” 
Walter Kosehik, 1442 Ridge Ave., N. Braddock, Pa 


tter f 


We need men with ¢ 


wr ma check it go ‘ 
mounting to $32 per mont! 


Seth one just a few samples of the tab aim that come to re oflice seriedically. ‘Some Y, 
licensed rad an filled each of thes bs... it might h been you! 
sed radiom ed each o ese jobs it mig ave been y Vy > MAIL COUPON NOW 
HERE’S PROGF FCC LICENSES ARE OFTEN LVN SE TITTT II Tiiiiii ii iit 
i ‘. 4“ 4 CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
oT he + gl STUDY With € “AS = Desk RN-53—4900 Euclid Bidg., Cleveland 3, Ohio 
oacning in spare ‘ 
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(Address to Desk No. to avoid delay) 
k © how I « get © FCC ticket In a minimum of time 
w FRE hlet i to P mc License Examina 
t f ‘ t tT n teur crete) ‘ 


Corl E. Smith, E.E., Consulting Engineer, President 


CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Desk RN-53, 4900 Euclid Bidg., Cleveland 3, Ohio 
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RECEIVER AND TRANSMITTER 


RECEIVER BC-229— TRF Receiver with 3 Plug-in 
Coils to cover Freq. Range 201 to 398, 2500—4700, 
1150-7700 KC with 6 Tubes: §/37—1 /38—3/39, 
Power Supply required, 6 or 12 Volt & 250 
Volts. Size: 16°x8"x7". 

Schematic included $8.95 

TRANSMITTER BC-230—Voice modulated Trans. with 
5 Plug-in Coils to cover Freq. Range 2500 to 7700 
KC. With 4 Tubes: 2/10y—2/45 & RF Meter 0-1.5 
Amps. Power Supply required, 6 or 12 Volt & 350 
Volts. Size: 13° x8"x7?" 

Schematic included . . . 

SPECIAL BUY—BOTH RECEIVER AND TRANS- 

MITTER .. $1 


ANTENNA EQUIPMENT 


MAST BASES—INSULATED: 


MP-132 BASE—Illustrated at teft—i” 
heavy coil spring. 2” insulator. Overall 
fength: tis. Weight: 2% tbs. 

Price $ 


MP.8-33 BASE—insulated type with heavy 
coil spring and 5” dia, 
quires 2” hole tor mounting. 
9 Ibs, 
_ MAST SECTIONS FOR ABOVE BASES 
b Fa Tubular steel, copper coated, painted, in 3 
ft. sections, serew-in type. MS-53 can be 
used to make any tength with $-52-51-50-49 for 
t *. Any section iie Each 
Larger Diameter Section: MS.~54 ace - $1.25 


DYNAMOTORS 
DYNAMOTOR and PLOWER: 9 Volts DC input: out- 
put 450 Volts 60 MA. 4 RPM. At 6 Volts OC in- 
ut; output 260 Volts 65 ma 100 RPM $4 95 
. 


OUTPUT: STOCK No.: PRICE 
MA 0. 


< $&<&<<<<<< 


TELEPHONE WIRE 

3 Conductor, copper & steel, 525 ft. $4.75 

REVERSIBLE MOTOR 
Motor Reversibie—3.7 RPM. 40 Ib. 
torque. 24 Volt DC or AC. Motor 
size: Se" wm 4-1/32" x 3-5/18", 
Shatt size: 21 32" «x 5/16". Phiteo 
No, 441.1008 NEW: § 
110 Volt AC TRANSFORMER to 
operate above motor. NEW: $4.05 


COMMAND EQUIPMENT 


BC-459 Transmitter—7 to 9 MC.—Used ~» 14.95 
BC-455 Receiver—6 to 9 MC—Used 10 
BC-456 Modulator NEW: $5.95 Used 2 
Transmitter Rack—Single: $1.50—Dual 


Rec. Rack—Trigie: $2.50 
Rec, Dyn.—Used: $2.95 


TRANS.—REC.—AMPLIFIERS 


RA-10 DA RECEIVER . NEW: 
RT7/APN.t Transceivers—420 MC Complete 

Tubes & Dyn NEW: $24.95--USED: $ 
ARC-4 Transcoiver—140-144 MC. w Tubes—Used: $2 
BC-1206—200.400 KC. Delco, w/ Tubes 
BC-605—With Tubes, Used 0 
BC-709—W  Tubes—New: $4.05 Used: 3.95 
BC-347—Less Tubes—New: $2.95 Used: 


Modulator — Mtge 
Trans. Dyn.—Used 


PE-101C DYNAMOTOR 
6 or 12 vet 


Dynamotor 
the Hams have been talking 
about! Easily adapted to 

supply 625 V. @ 150 MA. and 325 V. 13 
12 Volts—or 300 V. 90 MA. and 160 V 
6 Volts. (Illustration shows modified.) NEW: 


BATTERY SWITCHING UNIT and 


METE Rises to switch toad from one battery to 
another—or 6 to 12 Volts. Contains Weston 2” Meter 
—6-15 Volt DC Scale for reading battery voltage. 20 
Amp DPDT Switch and Indicator. Case size: 4” x 
6%" x 2%" NEW: $2.95 


POWER SUPPLIES 


VIBRATOR TYPE—6 Voit DC input: output 230 Volt 
DC 50 MA,.—not filtered—w/tube. ideal for Command 
Receiver operation as receiver is filtered internally. 
Size: 4%" x 444" x 3% $5.95 
PE-157 POWER SUPPLY—2 Volt Vibrator Supply 
operates from BB-54 2 Volt Battery mounted in Case 
Output voltage 1.4 V. “ Amp. 125 V. 50 MA. Less 
Battery, Speaker, & External Power Cord—with Vi- 
braior Used $4.05 
MP.28 BA Power Supply & Modulator 

1/TA-12—New 20.95 


AIRCRAFT CONTROL CABLE 
3/32"-—7"7 Strand, Weatherprooted, Gatvanized, 
Preformed, 920 th. test. tdeal for Television Guy- 
ing and many other uses. Prices: 

4%c per Ft.—1000 Ft. or more @ 4c per Ft. 


BLOWERS—115 VAC 60 CYCLE 


SINGLE TYPE: (illustrated at 
left) 100 CFM. 2',” intake: 2 
outtet. Complete size: 5° x 6° 
Order No. 10939 " 

DUAL TYPE: 100 CFM. 4” in- 
take; 2” Dis. Each Side. Com- 
plete Size: 8° x 6". Order No 
1Caso $13.95 

COMPACT TYPE: 108 CFM. Mo- 
tor built inside squirrel cage 
4'9" intake; 3%" x 3” Dis. Com- 

a” Wx 8%" HM x 8%” D. Order No 
$14.50 


plete size: 4' 
2C067 


FLANGE TYPE: 140 CFM. 3%” intake; 2%)" Dis 
Pomatete size: 7¥e" We 7's” Hx 6%" D. Order No. 
' $13.05 
FLANGE TWIN: 275 CFM, 414” intake: 3'4" x 3” Dis. 
Complete size: 1144" W x 8%" H x 8-1/16" D. Or- 
der No. 20069 $21.9 


TRANSFORMERS AND CHOKES 


TRANSFORMERS—i10 V. 60 CYCLE PRIMARIES 

5 Volt CT.25A—10,000 V. Ins. OPEN FRAME—6” x 
5° x 4% $7.95 

6.3 V. t Amp. 1.25 24 Vv. | Amp. 

24 V. Ye Amp. 1.50 24 V. 6.5 Amp. 
6-—-24—or WO Volt 8 Amp 


Two S y: 4 A. windings, gives 12 V. 8 A. or 
24 Vz. A. 5 


BAS Vv. 530 MA—6.3 V. 25 A: 6.3 V. 6A 
1nest 6x5) Half Shell—27_°x3%"x3"—No. 
23-28 


175-0-175 V. 40 MA—6.3 V. @ 24 A;63 V @ 
6 A;Halfshell 2% "x2 3/16"x2%—No, T-23-40 


350-0-350 V. 90 MA—6.3 V. @ 3 A:;5 V. @3A;: 
Upright—3'49"x3'4"x3% eecoel 


CHOKES 
15 Henries—165 MA. 125 ohms 
5 Henries—150 MA, 85 ohms 0C—Res. Cased 


8 Henries—150 MA. 200 ohms 
5-20 Henries—300 MA. 110 ohms, 1000 V. Ins. 


TRAIN FOR A SUPERVISORY POSITION IN 


ELECTRONICS 


Thorough 2-year course covers electric 
end machinery, basic electronics ar : dustr 
Franklin Techr yl Institute grad 
are in demand as junior engineers for resea 
ar rk. sales eng ng, supervisor 
on re ‘ c lines and dr aft ng roor Jes 
r and techn " 
Coed ong eveni - “ath year. Write for cateleg. 
FRANKLIN TECHNICAL INSTITUTE 
46 Berkeley Street Boston 16, Mass. 


electronics 
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Address Dept. RN © Minimum Order $5.00 © Prices F.0.8., Lima, O. © 25% Deposit on C.0.D. Orders 


FAIR RADIO SALES 


132 SOUTH MAIN ST 


LIMA, OHIO 


FMS Se 


REVEALING BOOK 
shows how ‘crack’ 
operators develop high 
speed and proficiency 
Learn code for Ama- 
teur or Commercial 
Radiotelerraph Li- 
cense. or improve your 
sending and receiving 
| with tne Candler System which develope re- 
@ dio-telegraph experts and code champions. BREE 
CANDLE SYSTEM 
® Box 928. Dept. 2-6 Genver. Coto. BOOK 
Om 00a 06 a OO ae OOOO OO 66am 6a 0 


ISOLATED LOW VOLTAGES 
By RONALD L. IVES 
N MAINTENANCE, repair, and experi- 


mental work, the need frequently arises 

for low a.c. voltages which are isolated 
from ground. The standard method of 
securing these voltages is by use of an 
isolation transformer and a Variac. This 
combination works excellently, is highly 
dependable and convenient, and costs 
about $35.00. 

To reduce costs, many experimenters 
connect two small filament transformers 
“back to back,” inserting a rheostat or 
potentiometer in the low-voltage inter- 
mediate circuit to permit variation of the 
output voltage, as in Fig. 1A. Within 
the ratings of the transformers and re- 
sistor, this expedient works quite well, 
and costs less than $10.00 in most in- 
stances, 

Most service shops, however, already 
have available a tapped isolation trans- 
former, equipped with means for vary- 
ing the output voltage both in steps and 
continuously! Such a transformer is an 
integral part of most tube checkers of 
better manufacture, and an additional 
expenditure of less than $1.00 will make 
these voltages available for test and ex- 
perimental work, All that is needed is a 
means of tapping into the filament cir- 
cuit of the tube checker. 

A generalized circuit of a tube checker 
filament supply is shown in Fig. 1B. To 
obtain the various voltages, a plug con- 
nector can be wired to fit any socket, 
such as the octal, with lead wires con- 
nected to the 2 and 7 pins. When the 
controls are set for a 6J5, or any other 
octal tube with similar filament connec- 
tions, the voltage across these leads will 
be that produced by the filament trans- 
former, the actual value being a function 
of the setting of the filament voltage 
switch and of the line adjustment. 

A slightly more elegant method is to 
mount a terminal, such as an Eby 21-R 
or a National R-39, at some convenient 
place on the panel, and then to wire it 
directly across the filament leads of the 
checker. Voltage will be determined by 
filament voltage switch and line adjuster 
settings, and will be independent of the 
other settings. 

If the tube checker is not already 
equipped with a fuse, one should be in- 
stalled, to prevent transformer burnout 
in event of an accidental short circuit. 
Replacement fuses cost three cents: re- 
placement transformers cost $8.00 and 
up, mostly up. —- 


Fig. 1. (A) Standard method of varying out- 
put voltage. (B) Tube checker filament sup- 
ply with the adaptations to permit its use 
as a variable output low voltage source. 
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CONGRATULATIONS, ) I REALLY CANT 
OLE TIMER! — TAKE ALL THE CREDIT. 
. GOOD EQUIPMENT FROM 
Qshe vid 


THE TRICK 


Cute KY é i: ex Sy 


o~! 


* FOOT NOTE: Ole Timer For Operating And WALTER ASHE For Surprise Trade-ins! 


Yes, smart operation and good equipment go hand in hand. If you're look- 
ing for a winning combination we can do our part in these two big ways 
by making available: 


1. All the big name brands, in stock, ready for 
immediate delivery. 


2. Big Savings with a fabulous ‘Surprise’ Trade-in 
Allowance on your used (factory-built) test and 
communication equipment. 


Be a winner. Get your “Surprise” Trade-In deal working today. Wire, write, 
phone or mail the handy coupon. 


ELMAC Model A-54 Wired for 10, 11, 20, 40 and 75 meters 
Net $143.00 
Model A-54H. Same as above but for crystal or dynamic 
mike. Net $153.00 


<<. ELMAC New Mobile 


Rereiver. Model 
PMR-6-A. Dual con- 
versicn, 10 tubes, 
SFO, noise limiter, 
covers all amateur 
sinatane dione JOHNSON VIKING 11 Transmitter Kit. 
bead. Measures ently STANCOR Mobile Kit. Mode! Shpg. wt. 85 ibs. Net $279.50 
4\"H. x 6” Wx 8%" S$T-203A. 10-11 meters. Simple Wired and tested. Net $336.50 
deep. Net $134.50 conversion instructions for 
other bands. Less tubes. 
Net $47.50. Wired and tested. 
Less tubes. Net $66.75 


JOHNSON VIKING VFO 
Kit. Less tubes. Shpg wt. 
6 Ibs. Net $42.75 
Wired and Tested. 
Net $59.75 


NATIONAL HRO-6OT. Less speaker 
Shpg. wt. 90 Ibs. Net $483.50 


prsso------- FREE CATALOG! <---------=5 


All prices f. 0. b. St. Lovis * Phone CHestnut 1125 R-53-6 
WALTER ASHE RADIO COMPANY 


' 
' 
‘ 
' 1125 Pine Street, St. Lovis 1, Missouri 
7 Rush “Surprise” Trade-in-offer on my 
' 
' ” 
' show make and model No. of new equipment desired 
: end new 1953 Catalog 
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THE NEW 


MCINTOSH 


COMPANION TO THE 
McINTOSH 50 


Here in a lower power n McIntosh 30 
amplifier McIntosh has incorp- 
orated all of the features that 
have made the McIntosh 50 
tops in the high fidelity field. 
The same patented McIntosh 
output transformer circuit 
which assures distortion free 
performance is used in this 30 
watt amplifier. The same in 
every way except wattage and 
price. Here is an economically 
priced high fidelity amplifier 
designed for the finest home 
sound reproduction systems. 


— Write today for LOST INSTRUMENTS, 


‘ a booklet explaining the fundamentals 
of high fidelity sound enjoyment. 


—_ 
ee ames Tosh?’ 
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322 WATER STREET + BINGHAMTON, NEW YORK — 


OSPOT. BATTERY ent | New Electronic Headquarters— 
meen, Peerpens comet eeecece» | | VAN SICKLE RADIO SUPPLY CO. 


. Instantaneous, 
to 60 ft. 


permanent 
on, 8-way eh sai ee 1320 So. Calhoun St. Phone E-4136 


riding oF or ay 4 
i tiniest | FORT WAYNE 2, IND. 
“mil ES RE orga wate pelle pie E R co O. Please note new addfess. Eugene Van Sickle, Owner 


simorkealltar | 
BELL TELEPHONE LABORATORIES 


A career for you with one of the nation’s leaders in research 
and development in communications and military electronics. 


ELECTRONIC TECHNICIANS DRAFTSMEN 
ELECTROMECHANICAL TECHNICIANS 


Openings require previous training at high school, 
armed service school, or technical institute level and in 
general 2 or more years of applicable industrial or 
military experience. 

Other positions generally open for experienced Wire- 
men and Machinists for experimental development work. 
Send your name and address for application, telephone 
collect within 100 miles for information, or visit us 
Monday through Saturday. Evening interviews arranged. 


BELL TELEPHONE LABORATORIES 


WHIPPANY, WN. J. (Near Morristown) 
WHIPPANY 8&-1000 EXTS. 326, 300 
MURRAY HILL, N. J. (Neer Summit) 
SUMMIT 6-6000 EXTS. 3259, 3381 
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Quiiemens Calibrator 


(Continued from page 71) 
— 


inch, etc. However, if the user is deal- 
ing with waveforms of widely vary- 
ing amplitudes, this method is incon- 
venient and can easily lead to errors. 
A second method, and one which 
makes more use of the calibrator, in- 
volves observing the waveform under 
measurement with the scope gain set 
to view the waveform at any con- 
venient height. The calibrator can 
then be switched from the “Scope” 
position to the “Cal” position where- 
upon the calibrated pot is adjusted 
to produce the same height as the 
previously observed waveform. The 
dial and multiplier readings on the 
calibrator are noted. These two read- 
ings when multiplied together give the 
peak-to-peak voltage of the observed 
waveform. 

The use of this instrument is readi- 
ly extended to make it even more 
useful. By adjusting the grid resistor 
and coupling condensers of the multi- 
vibrator to produce a specific frequen- 
cy, a convenient signal source for 
square-wave testing of audio ampli- 
fiers is obtained. The device can also 
be used for both r.f. and a.f. signal 
tracing since the square-wave output 
is so rich in harmonics. However, if it 
is used for this purpose, it is essen- 
tial that condensers be included in 
series with both leads connected to 
the output of the calibrator 

Probably even more uses, other than 
its intended purpose will suggest 
themselves to the constructor, thus 
making this unit a very worthwhile 
addition to anybody's shack, shop, or 
laboratory. —y- 


WORLD RADIO USE TOTALS 
VER half the radio receivers in the 


world are located in the U.S., accord- 
ing to the recently-published United Na- 
tions Statistical Yearbook for 1952. As 
of 1951, the latest year for which totals 
were available, there were an estimated 
105,000,000 home and public-entertain- 
ment sets in operation here, exclusive of 
TV and other special receivers. Since 
the totals for the various countries in- 
clude individual loudspeakers fed by 
central distributing receivers (of the 
type used for public information and 
entertainment in some countries) the 
American portion of the world total is 
probably greater than it appears statis- 
tically. 

Some nations, including the U.S., have 
shown an enormous gain over available 
statistics for 1938. In this country the 
1951 figure is two and a half times the 
1938 estimate. In 1951 there were twice 
as many radios as prewar in Japan, 
Czechoslovakia, Australia, and Canada 
and nearly twice as many in Sweden. 
France and the United Kingdom showed 
increases of 57 and 50 per-<ent respec- 
tively. The most striking increase was 
recorded by Italy, the 1951 figure being 
280 per-cent higher than in 1938. 

No figures on set ownership were 
available from the USSR. 

This report again underlines the im- 
portance of radio in disseminating in- 
formation. —30- 
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Amplifiers, BUD Variable Capacitors, CLAROSTAT Con- 


TUBE S Sine oe 
| oe 5 SMALL SCREWDRIVERS with rotating han- (7 S*"vicing that too many men accept at PRECISE 


- face valve. Take the oft-repeated advice 

ALL TUBES are guar- die and handy case with purchase of $20.00 & that the fastest way to check # capacitor OSCILLOSCOPE 
anteed for one year . . or more—or 5 Ibs. of good usable radio serv- § i @ set is by bridging another one across 
individually boxed. Very ice parts with order of 100 tubes or more— ~My TL Sd Here Is the Buy 
BEST BRANDS available or a kit of assorted radio repair hardware § dition: when the defective capacitor is 
tor immediate delivery! free with purchase of 50 tubes or more. open. if « capacitor is shorted or leaky, 
bridging will reveal little or nothing be- 
2X2/879 nage rs cause the basic trouble remains. The 
me surest test for any capacitor is te discon- 
mect one end and then check it with « 

suitable instrument 
Write to us for the reprint of the informa- 
tive scope article thet appeared in the 
January 1953 issue of RADIO & TELE- 
VISION NEWS. If you want «4 copy, drop 
us @ line and one will be shipped toe you 
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7” tube size, Sweep mag- 
nifier, complete push 
pull from input through 
output Vertical sensi. 
tivity better than 10 
milivetts. Gandpess | 0 

3db., O to FIVE me, 
e ‘ with phasing 
control, blanking ceon- 
trol, intensity mod. and 
self-measurement peak 
te peak festure, with 
DC amplifiers through- 
out as found only in 
om =! scopes selling fer over 


WE PAY FOR YOUR DUD $950.00. Exctusive, 


easy maintenance tea- 
— h Your worn out picture tube is worth money jf it is eure. 
ne 


17 inch . ! not broken. in kit 
19 inch ‘ ONE FULL | cize we PAY wer PAY form $9q%5 


° 20 inch . YEAR i $1 . P 00 ONLY 
IMMEDIATELY ° 21 inch . WARRANTY , 


15 inch ° 24 inch . ON ALL 
METAL TUBES $1.50 extra per tube TYPES 
Electrostatic Tubes $1.50 extra per tube These allowances apply when you purchase the same size picture tube. 


MISCELLANEOUS BUYS TUBE KITS SEsT BRANDS 


1. F. TRANSFORMER—456 Ke BEST Prices 
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PILOT LIGHTS, Type No. 47 3v4, 174, $2 19 
10 for 39c; 100 for $2.95 ‘i . 
VOLUME CONTROLS with SWITCH . . IRS, 155. 98 


2” shaft, 1 meg, ‘2 meg, *4 meg $8.00. Tube Kit onty 
SINGLE ION TRAPS es. ‘ 155, IRS 
OUTPUT TRANSFORMER—tor SOL6 : , $7.80. 4-Tube Kit 
6V6, i 185, iPS. List velo] 98 
UNIVERSAL OUTPUT TRANSFORMER, 
12 watt » ° ’ 
CHIMNEY MOUNT for TV ant. 98 ac. Ag VIVM PRECISE 
ANTEN NA 6-foot LINE CORD UL. ..... 1 7 12076, 1286, 12866, 35w4, SOBs. $2.59 
TV INTERLOCK CORDS . 48¢e 5 Tubes Vacuum Tube Voit- 
SOL6GT, 3575GT, t2sa7er, 128K76G, $3 22 Meter, 1% accuracy ce- 
For UHF ond VHF 300 OHM TWIN LEAD ——_—- MA 2 — conte quasteten coctatanes 


Receives All 82 Channels 55 Mil, 100 ft. o3 4 nl TV CONVERSION KIT 


1,000 ft. burn-out proot t 
WE FINALLY DID IT 20 Ga, 60 Mil, 100 ft. 1.89 Consisting of rectan- Ruawed oversien 4*e 
You ordered so many thousands of these radar 1,000 ft. 16.95 wlar tube, 70 DE- \ meter. 

type TV Antennas, that the cost has come TUBULAR 300 OHM LINE REE YOKE. Beauti- Model 909, factor 

down throug) the savings of mass -roduction. 1,000 ff $34.50 4 


j ful Mask and FLY- wired $44.98, enty $29. 98 

WE ARE Passine ase SAVIMGS 100 ¢. $4.95 . =— BACK TRANS. 909K -Kit | 
FORMER. 

The only TV antenna with the money-back 4 complete $31°5 

guarantee with the new Electronic Dipole Sep- 20” TY Conversion Kit, as ateve $2 g8?5 “a 

arators. Unbeatable tor tringe area and DX at complete 

this low, low price we cannot mention manu- a e C0 17” TV Cenversion Kit, as above, $2 3°5 WHF 

facturer's name. ] 7 complete 9 

Less Mast 8. 5 o 24” Conversion Kit = $69 s ” 

5 ALUMINUM MAST heavy gouge 11/4” diam. Ultra High P.M. SPEAKERS 54995 SPEC IALS 

ith | tocki nd. lip t ctions to- - 
pon Pag age cy «Flies $100 Gain TV 12” COAXIAL PM SPEAKERS 12°: 


High Fidelity with high pass 
filter attached. 20 watts; 40-17500 


; .8 -Coll. (ZZ 
TV Antenna | ope. soaponens, © ohm Voice-Coll BB 


Antennas | We Smee arecter ter tor +438 | SPEAKERS «. $9.95 


single and muitipie bay Very best 7 ~ res BRANDS. 
10 Element | stacked arrays—Model Individually Pack 

conical . . . | RS-751 BAR x 3” 
rugged 
throughout... 


..only $3.95 RADELCO ~ SPECIAL PRICE 
2 Gay cova, with tasasee and caeckhin tame ‘gy RESISTOR KITS 
$14. Insulated 4,, 1 and 2-watt assertment of most 
6 Element Conical eecccccoce Y weed values, LR.C. Ohmite, Stackpole, “$295 Se 


TV ANTENNA KIT SS, aoe Oe te Sewtle Retiester 
Fringe Area DOUBLE *'¥"* NI Ultra-high Gein 


pe a Rete) PEOENCY UWF) oe 


ready to mount ra 
UNF Channels 


eas to 
line. Insulators, guy wire, hard- Dipole & cae, Five foot $ 76 —- Stack for two or four- vpay. 
ware, full size antenna with mast, U-Boilt Mtg. Converter $4 


moplete 2 a6 
re Se oe ae ; oe Channel et Se 


UNIVERSAL-CONVERTERS ALL SETS—the 


TV PICTURE BRITENER | 005 “oii sound ana video TY sets mow in 


/ PREMIER Soreness $468 |S ass 89046 | en Se Loe 
T.V. RADIO SUPPLY’ Acme 


100 nt. ........94.95 
woeren TV Wave Trap 
20% DEPOSIT with order, beiance 
Division of Continental Corp. ‘TER M C.0.D. Ail shiper nts FO. B. Chi- For VHF Channels | UHF WAVE TRAP 
‘ MEIER cago. ORDERS LESS THAN $5.00—$1.00 SERV- S I Getesn artatee chest 
3237 W. North Ave Chicago 4 ICE CHARGE. CABLE ADDRESS: CONTULAB : nneis 14-83 in UNF 
ARmitage 6-5550 ture, steps interference at once, 30 


These prices supersede al! previously advertised seconds te ettach— { 75 a 2 32 
prices, subject to change without notice e. net ea 
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IT’S TERRIFIC! 


MODEL 470 


pusx-pun SCOPE | 


BOOSTED VERT. SENSITIVITY: 
10 mv rms in. 


EXTENDED SWEEP RANGE: 
15 cps—100 ke. 


INT. POS. OR NEG., EXT. 


EXTENDED FLAT FREQ. RE- 
SPONSE: 10 cps—1 MC ( * 2db). 


3-STEP FREQ.-COMPENSATED 
ATTENUATOR; cathode fol- 
lower input. 


INTERNAL VOLTAGE CALI- 
BRATOR; dir.-cal. screen. 


Latayette Radio 


FAMOUS 


NEW YORK 
BOSTON 
NEWARK 2, N. J 
PLAINFIELD, N. J., 
BRONX 58, N. Y., 


IN RADIO FOR 32 YEARS 


GET INTO ONE OF THESE 
GREATER OPPORTUNITY FIELDS 


TRAIN IN THE GREAT SHOPS OF 


OLDEST, BEST EQUIPPED A 

SCHOOL OF ITS KIND IN U.S 
Come tothe Great shops of Coyne in Chicago. Get 
wactical training in TELEVISION—RADIOW— 
ELECTRICITY — ELECTRONICS — vital in 
Defense Program. Prepare now for a better job in 
Industry or higher rating in Armed Forces, 
Aperoved for Veterans—finance plan—en- 
roll now, pay most of tuition later. Part time em- 
ployment service whiie training if needed. Special 
tultion plan for men of Draft Age. 


FREE BOOK trated Book. No obligation. No 


salesman will call. Act NOW, 
8.W. Cooke, President 
Established 1899 


CGE vas 


ELECTRICITY & TELEVISION 
RADIO & REFRIGERATION & ELECTRONICS 


| nd _—_——_ otal -_ -_ -_ _— _— —_=— _— —- 
i B. W. COOKE, Pres. 1 
COYNE School 
500 S. Paulina St., Chicago 12, Ill. Dept. A3-85H 1 
Send FREE BOOK and details ¢ 
1 0 RADIO-TELEVISION © ELECTRICITY { 
t 
I 
! 
‘ 


Clip coupon for Big Free Ilus- 


ECHNICAL TRADE 
& CHARTERED 
° OFT 


a 
InsTiTuT 
NOT FOR PR: 


é 
4 


NAMI 


1 ADDRESS 


! CITY STATE 


108 


& LINE SYNC. 

ON FRONT PANEL: sawtooth, 
60 cps outputs; intensity 

mod. & ext. sync inputs. 
VAR. PHASING of int. 

60 cps sweep. 

DIRECT CONNECTION 

TO CRT PLATES. 


Factory Wired 
$129.50 


ORDER NOW! 


For full specifications 
on Model 470 and the 
complete EICO line, 
write for latest catalog 


13, N. Y., 
10, MASS., 


100 Sixth Avenve 
110 
24 Central 
139 West 2nd Street 
542 East Fordham Road 


Federal Street 


Avenue 


CUTHOLES /rio3/, 


IN RADIO CHASSIS 


en (A 
° -o 
———~ WITH A GREENLEE 
RADIO CHASSIS PUNCH 


@ Save hours of work 
tedious hiling 


no reaming or 
Punch cuts through chas- 
m ike 5 


for sockets 


sis quickly accurate, clean 


holes plugs, and other 
receptacles. Just turn with an ordinary 
wrench. There's a GREENLEE Punch in 
each ot these sizes 

Lt; 158"; 156"; 144" 

Write tor complete facts. Also get 
on Knockout Punches and 
Cutters for conduit and meter holes up 
Greenlee Tool Co. 1886 Colum- 


Rockford 


>1 
-~-*4 


informatio 


to 4 


bia Avenue Ilinots. 


TOOLS FOR CRAFTSMEN 


GREENLEE 


| effects. 
| that this circuit is free of these defects 


|ticed in the diagram, is that 
| chokes are missing from the circuit. This 
|}ean be accomplished by increasing the 
| phase shifting condenser to a 


| determines 
' . . . 

suppression and it can be made variable 
ito suit the needs of the listener. 


DYNAMIC 
NOISE SUPPRESSOR 


By T. B. COUCH 


HE purpose of this article is to show 
how the dynamic noise suppressor may 
be improved over past designs. Circuits 
of this type have suffered from a variety 
of undesirable effects; notahle among 
these was the introduction of distortion 


| products that were not present in the 


original transmission. Among these ef- 
fects is the so-called ringing produced 
by the chokes when the gates were open- 
ing and closing and also there were no- 
ticeable thumps, swishing, and “on-off” 
It is the opinion of the author 


that have characterized dynamic noise 
suppressors in the past. 

The first basic change, it will be no- 
the two 


larger 
Increasing this condenser value 
the maximum amount of 


value. 


The 
coupling condensers, from the respective 
gates are larger in value, to extend both 
the high and low end when the gates 
are open. The timing circuits have been 


| made fast acting in order to follow rapid 


variations in the music but not too rapid 


| to distort the shimmer of a loud passage. 


The frequency selective networks as- 
sociated with the control amplifier are 
the same as in past circuits and are ade- 
quate for this improved version of the 
dynamic noise suppressor. 

All records have a definite background 
noise which increases with wear, detract- 
ing from the original performance. The 
use of this suppressor with modern long 
playing type discs and older shellac 
pressings will improve the signal-to-noise 
ratio without any of the undesirable de- 
fects mentioned previously. Circuit de- 
tails have been omitted because the dy- 
namic noise suppressor has been ex- 
plained many times in the past. The 
author uses this unit in a modern wide 
range system and has found it quite ade- 
quate for all program material, includ- 
ing live FM. 0 


An “improved” dynamic noise suppressor. 
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Most 
Powerful 
TV Antenna 


Guaranteed 10 times more powerful 
than stacked 10 element Yagis. 

Receives channel 2-83 from all directions 
without a rotor. 

Broadband UHF-VHF and FM, motorless 
all direction reception. 

All aluminum flip-out assembly. 


z Approx. 300 Ohms 
The only TV antenna that instantly |. iween every _~ 


beams the television set directly to | two of the 
the signal without a rotor. This } tour conductors 
antenna brings strong UHF & VHF 
signals from ail directions to weak 
signal areas instantly... with a flick 
of the nine position switch located — 
near the television set. 4 Conductor Tubular Wire 10¢ per foot 
$8.90 per hundred feet 


& 


Four corductor oir-dielectric, 
tubular, matched impedance 
transmission line 


Mfg. solely by 


ALL CHANNEL ANTENNA corp. *9190 | 


Woodside, N.Y. under license Pat. No’s 2,585,670. Snctades Stacked Antenne foven. * 


— 
2,609,503. 2,625,655. others pending. speed ta Wired Stacking Harness, AIM — 
wed Stacking Harness -_ 


$ 50 Automatic. Impedance Matching 
ther Coupler 
t-perform all 0 LIST PRICE 36 
ANTEE To ov saclud- 
MONEY BACK GUAR on both UHF ond VHF, ane 
s (using w-tie 
ser ten element Yagis, stocked corner and bo 
ing $ : 
reflectors, four boy conicals, ete amount at $36.50 list price 
Please send me omount of $21.90 dealer net 


WRITE FOR FREE CATALOG Dealers order on letterhead 
NEWYORK. NY. 100 Sixth Ave 


pis Al ette BRONX,N.Y. | 542 Fordham Rd jae — 
al Ub 0 NEWARK.N.J | 24 Central Ave { eck Enclose Money Order Enclosed 
ka PLAINFIELD,N.J. | 139 West 2nd St nclosed plese find 257, of total purchase price... check 


feet of 4 conductor tubular of 10¢ per foot 


Money Order 
BOSTON.MASS. 110 Federal St Lj Please put my nome on your ‘Special Bargain’ mailing list 


@ ) Enclosed find $. in tull. Send prepoid 


June, 1953 


— 
o 
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Mac's Service Shop 


(Continued from page 68) 


absolutely impossible with the older 
instruments 
“For instance, a scope with a ten- 
millivolt sensitivity will produce an 
inch-high trace with only one one- 
hundredth of a volt r.m.s. applied to 
the vertical amplifier. That means it 
is many times more sensitive than the 
a.c. meters usually found around a 
service shop. A very tiny voltage, such 
as that put out by a crystal micro- 
phone, is more than sufficient to drive 
the trace beyond the limits of the 
screen. In working on an amplifier, 
such a scope can be used to trace the 
signal from the input to the output 
“And high-frequency waveforms can 
be examined as easily with our mod- 
ern scope, that has a sweep generator 
( going up to 100,000 cycles, as could 
admiral . ; the line voltage sine wave with the 
, older instruments. You proved that 
: the other day when you were looking 
zenith at the r.f. waveform put out by our 
signal generator. Even when the gener- 
: ator was working at several hundred 
motorola © AE the necessary signal ee ee kilocycles you were able to display 
FM and TV receivers « Includes the Simpson High just a few cycles on the screen.” 
Sensitivity Oscilloscope and high frequency crystal “Yes,” Barney broke in, “and I re- 
probe for signal tracing ¢ Independent, continuously member your using that scope to show 
variable attenuators and step attenuators for both George what was wrong with his 
hoffman AM and FM units offer complete control of output sweep generator when he kept holler- 
7 . at all times ¢ O-15 megacycle sweep is provided by ing because when he lined up a set 
with the sweep generator so that the 
response curve of the i.f.’s looked per- 
fect, the set would not work right, 
and when he looked at the if. pass- 
band curve of a set that was OK, the 
curve bore no resemblance to anything 
the addition of a pad provides attenuation and living or dead. You put the crystal 
isolation. Use of appropriate resistors across cet probe on the scope and looked at the 
nals will provide any other termi mn requi voltage produced across the output of 
12 MED blocking condensor ean be ed the signal generator while the wide 
any termination for use o stan conmtninis sweep was being used and found a 
a DC component ¢ Th o ree bad hump in the output around twen- 
ty-four megacycles because of a wrong 
terminating resistor. When George ad- 
justed the i.f. trimmers so that this 
hump did not show, he was actually 
producing a deep dip in the true re- 
sponse curve at the hump frequency 
You could not have made this test 
with an insensitive scope.” 
“You get the idea,” Mac compli- 
mented him. “Technicians should re- 
member that service instruments are 


GET INTO like little girls: they grow up and 
PEN-OSCIL-LITE me Mttle germ: trey 6 up | 
. often improve greatly, and just be- 
Extremely convenient test oscillator for all radio ' 
servicing; alignment @ Small as a pen @ Self cause you were acquainted with one 
_ 


approt ed by 


service managers of 


emersoii 


a notseless specially designed swee p motor based 


. ° < 
hallicrafters on DA 


nval meter movement principles e 
The clusive Simpson output cable (illustrated) 
includes a variable termination network, quickly 


adapted to provide open, 75 or 300 ohm terminations 


is constant within .2 DB per MC of sweep 


dealer’s net °475.00 


VERTIS 


WNE AC 


BURTON BF 


powered @ Range from 700 cycies audio to over eenraew aa ; a ' P 
600 megacycies u.h.f. @ Output from zero to 125 aw ay -bac k-wW hen iS no sign that you 


FR RRR Used by Signal Corps would even recognize an up-to-date 
GUERAS, TEST ONE recs, wen’ Barney acid with the 

38 Argyle Buffalo 22, N. Y. ean man. arney said with ¢ 
enthusiasm he always displayed when 

the subject of girls was mentioned 
You can enter this uncrowded, interesting fleid “Not to change the subject, though, 


Defense expansion, new developments demand 


ia Galles wads ot toe cae SCHEMATICS— CONVERSIONS what is that new little shelf for over 
electronics theory and practice: TV; FM: broad FOR SURPLUS GEAR there in the corner? 
18 mpg Sembee tn Genaneh te ane “You're not changing the subject * 


companie H.S. or equivalent required. Begin NEW LIST! MANY ADDITIONS! Mac said with a grin. “That is for 
conden, ee re List ¢. Add abe for chart explaining aw our ‘new’ second-hand test inst ument 
VALPARAISO TECHNICAL INSTITUTE R. E. BOX 1220 a small communications receiver y 
Dept. RD Valparaiso, indiana | GOODHEART BEVERLY HILLS, CAL. “And that is a test instrument? 


Barney marvelled 
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For opportunities within your reach 


See what the RCA 
TV Servicing Course 
offers you 


ah 


Good-pay jobs. A business of your own. 


OpporTUNITIES FOR GOOD-PAY JOBS 
in Television are within your reach when 
you study TV Servicing by the RCA Insti- 
tutes Home Study Method. Or perhaps 
you would like to start a TV Service busi- 
ness of your own. 

If you are not satisfied with the way 
your future now stacks up, see how easily 


you can change the course of your career. 
RCA Institutes Home Study Course in 
TV Servicing is helping thousands of other 
people to better jobs. It can help you. 
Right now thousands of opportunities are 
going begging. There is a critical shortage 
of trained TV servicemen. This is your 
big opportunity. 


Easy-to-understand, 
illustrated lessons 


The entire course is di- 
vided into ten units of 
several individual les- 
sons. You study them at 
home in your spare time. 
Lesson-by-lesson you learn 


the theory and step-by-step procedures of 


installing TV antennas, of servicing and 


trouble-shooting TV receivers. Hundreds of 


pictures and diagrams help you understand 
the how-it-works information and the how- 
to-do-it techniques. You will be amazed how 
easily you absorb the knowledge of each les- 
son, how quickly you train yourself to become 
an experienced technician. 


> 


Experienced engineers and 
faculty prepared the course, 
grade your lessons 


The RCA Institutes 

course was written and 
.) - planned by instructors 
am With years of specialized 
experience in training men by home-study 
and resident-school methods. The course 
embodies RCA’s background of television 
experience plus knowledge gained in training 
several thousand technicians. A study of 
the course parallels an apprentice’s training. 
Your lessons are carefully examined and 
accurately graded by friendly teachers who 
are interested in helping you to succeed. 


RCA Institutes conducts a resident school in New 
York City offering day and evening courses in 
Radio and TV Servicing, Radio Code and Radio 
Operating, Radio Broadcasting, Advanced Tech- 
nology. Write for free catalog on resident courses 


RCA INSTITUTES, INC. 


A SERVICE OF RADIO CORPORATION of AMERICA 
350 WEST FOURTH STREET NEW YORK 14, N.Y. 


One of the leading and oldest 
Radio-Television 
training schools 


Founded in 1909, RCA 

Institutes, Inc. has been 

in continuous operation 

for the past 44 years. Its 
wide experience and extensive educational 
facilities give students, just like you, unsur- 
passed technical training in the highly special- 
ized field of radio-television-electronics. 


RCA Institutes is licensed by the University 
of the State of New York . . . an affiliate 
member of the American Society for Engi- 
neering Education . . . approved by the Vet- 
erans Administration ... approved by leading 
Radio-Television Service Organizations, 


It costs so little 
to gain so much 


RCA Institutes makes it easy for you to take 
advantage of the big opportunities in TV 
Servicing. The cost of the TV Servicing Home 
Study Course has been cut to a minimum, 
You pay for the course on a pay-as-you- 
learn unit lesson basis. No other home study 
course in TV Servicing offers so much for so 
little cost to you. . as 


SEND FOR FREE BOOKLET — Mail the coupon— 
today. Get complete information on the RCA INSTITUTES 
Home Study Course in Television Servicing. Booklet gives 
you a general outline of the course by units. See how this 
practical home study course trains you quickly, easily. 

Mail coupon in envelope or paste on postal card. 


MAIL COUPON NOW! 


Name —— 


Address 


RCA INSTITUTES, INC., Home Study Dept. RN653 
350 West Fourth Street, New York 14, N.Y. 


Without obligation on my part, please send me copy of booklet “RCA InstiruTssg 


Home Study Course in TeLevision ServicinG.” (No salesman will call.) 


(please print) 


City 


Zone 


The C-800 is here 
to bring you new 
record performance! 


Now 


® 
the new 


craftsmen 800 


FM-AM TUNER 


with built-in phono 
preamplifier and 
record equalizer 


Craftsmen brings you a tuner 


that matches all your finest records 
is setting new records for versatility, too. 


T 


he C-800 is further evidence that 


Craftsmen leadership in high fidelity is 


s 
5 


omething you can put your finger on, 
omething you can hear 


Front panel. selected equalization for AES, LP 
or EURopean recording choracteristics. In 
verse feedback compensated dua'-triode 
phono preamp for correct turnover and roll 
off characteristics 
improved AM reception. Wider bandwidth 
for better fidelity, and sharper IF bandpass 
skirts” for greater selectivity 
Double shadow tuning eye and AFC (no drift) 
on FM simplifies tuning. Front-panel AFC 
cut-out for tuning weak stations 
Efficient new layout Bottom plate, com 
pletely shielded chassis minimize oscillator 
radiation, assure tuner isolation 
Cathode follower audio ovtput for remote 
installations, 2 volts at less than a % dist 
Detector output also has cathode follower 
for recording applications 
Boss and treble controls continuously variable 
from attenvation to boost—fiat position 
clearly marked. Selector positions: FM, FM 
with AFC, AM, TV, LP, AES, EUR, and SPare 


@ Mahogany-finish wood cabinet available 


HIGH FIDELITY — LOW COST! C-400 audio 
amplifier offers 10 watts * 1 db, 15— 
20,000 cps., less thon 
1% distortion. New 
streamlined chassis 
design 
Write 
today for 
information 


CrOtESMEN nc 


4 


Dept. R-6, 4401 N. Ravenswood Ave. 


Chicago 40, Ill. 


“It will be as we use it. In the first 
place the good engineering and the 
complete shielding of the set will 
make it an ‘ideal’ broadcast receiver 
with which we can compare house re- 
ceivers we work on. When we want 
to know if a certain noise or inter- 
ference is originating outside of the 
set, a quick check with this communi- 
cations job will tell us. Then, too, you 
will notice the small coaxial cable 
that runs from the bench over to the 
set and can be either connected to the 
antenna terminals or to the plug in 
the ‘phones’ jack. That enables us to 
run a signal from the bench into the 
receiver or a signal from the receiver 
back to the bench.” 

“What's the good of that?” 

“The bench-to-receiver connection 
will allow us to check our r.f. genera- 
tors for accuracy whenever we wish. 
For rough checks, we can flip on the 
receiver's beat-frequency-oscillator so 
we can hear the generator output and 
depend upon the dial calibration itself, 
which will be plenty good enough for 


most of our uses. When we want 


really accurate checks, we can tune in 
WWYV on 2.5, 5, 10, 15, 20, 25, 30, or 
35 megacycles—the receiver tunes 
from 540 ke. to forty megacycles—-and 
then beat either generator fundamen- 
tals or harmonics against the standard 
frequency stations to produce checks 
on almost any frequency we want 

“When the receiver-to-bench con- 
nection is in use, we can use the 440 
and 600 cycle tone modulation of 
WWYV to check our audio generator 
by comparing its output with these 
standard frequencies when the two 
outputs are combined in Lissajous fig- 
ures on the scope.” 

“Yeah, and if a customer wants to 
hear his set before he pays for it, and 
if someone in the neighborhood hap- 
pens to be running an electric drill at 
that particular moment, we can prove 
to him that the noise is not just in 
his set,” Barney pointed out. 

“And of course,” Mac remarked, “it 
will come in mighty handy for pick- 
ing up the ball games—but of course 
you would never think of that.” 

“Of course not,” Barney agreed. —3) 


Preamp-Equalizer 


(Continued from page 46) 


ma., a dry disc rectifier supply with a 
7.5 volt transformer, as shown in Fig. 
4A is most applicable when 4d.c. is re- 
quired. The remaining heaters should 
not be operated from the d.c. side of 
the supply as the ripple would sub- 
stantially increase. An alternative, 
shown in Fig. 4B, may appeal to some 
experimenters. 12AU6's can be series 
operated from a 150 ma. source if this 
type is used instead of the 6U8 


Construction 


An infrequently used method of con- 
Struction is shown in the accompany- 
ing illustrations. This method greatly 
facilitates wiring and maintenance as 
well as ensuring a professional appear- 
ance. Along with many others, the 
writer experiences as much, if not 
greater, satisfaction from the building 
process as from the performance of 
the completed unit. Even so, wiring 


Fig. 5. 


Response of bass and treble controls. 
theoretical counterpart because of ideal circuit conditions. 


does become tedious and much thought 
was given to correcting some of the 
wiring and parts placement difficulties 
with a mechanical arrangement that 
permits simpler and more positive 
techniques. The sub-assembly method 
permits the bulk of the parts mount- 
ing and wiring to be negotiated in the 
open with a freedom uncommon to 
point-to-point chassis wiring 

The writer wishes to thank the 
many persons who have expressed 
their interest in the preamplifiers here- 
tofore described and who have offered 
Suggestions for their improvement 

Special gratitude is offered to Mr 
Uolevi Lahti of Ann Arbor, Michigan, 
whose unusual interest and activity in 
the high fidelity sound reproduction 
field has made possible the many lis- 
tening tests and insptration resulting 
in the unit described in this article 
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Noise Immunity Circuits 


(Continued from page 55) 


nal. Thus, this system can adapt itself 
to both weak and 
required. 


strong signals, as 


Bendix Circuit 
Bendix TV 


suppressor 


have a noise 
which attacks the 
problem from still another angle. The 
entire circuit revolves about a twin- 
triode 12AT7. See Fig. 4. The first 
section, V:, actually is placed in shunt 
with the screen dropping resistor, R,, 
of the video output amplifier, V,. The 
bias for V: is established by the volt- 
age divider network R, (22,000 ohms), 
R, (100,000 ohms), and R, (a 10,000- 
ohm potentiometer). The cathode of 
V: connects directly to the screen grid 
of the video amplifier and since the 
screen grid is not bypassed to ground, 
a certain amount of voltage variation 
will occur the signal 
changes. The bias chosen for the grid 
of V. will permit this tube to conduct 
varying amounts depending upon the 
signal reaching the cathode of V3. 
This, in turn, will vary V,'s shunting 
effect on R, with the net result that 
the voltage at the screen grid of V, 
will remain fairly constant until a 
strong noise pulse comes along. 

Also coupled to the screen grid of 
V, is the grid of V This is accom- 
plished through C,, a 5000 yspsfd. con- 
denser. V, will therefore the 
voltage variations present at the 
screen grid of V, but its cathode volt- 
has a sufficiently high positive 
voltage so that V,; is normally non- 
conductive. R,, the noise inverter con- 
trol, establishes the positive voltage 
of the cathode. 

The circuit is now set for the arriv- 
al of a strong noise pulse and when 
this occurs, it drives V, sharply into 
cut-off (Syne pulse polarity at the 
grid of V, is negative.) This allows 


receivers 
system 


across R, as 


receive 


age 


Fig. 4. Noise suppressor circuit used by 
Bendix in its models O0AK3, 21K3. 21KD. 
21T3. and 21X3 television receivers. 
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ANNOUNCING THE NEWEST, 
MOST ADVANCED MOBILE RADIO 
EQUIPMENT EVER DESIGNED! 


Now being made by Piatt Manufacturing 
Corp. Get all the facts. Write for illustrated 
catalog sheets today! 


Special-of-the-Month! 
Radio City Products 
Model 449 


VOLTOHMMETER 


5000 ohms per volt 
put: tooo 4 vbr 
mene. In metal case wit 
ad t knot 


AC-DC out 
e up t 2 
ane 
for Price 
$24. ds) 


OUR SPECIAL PRICE 9.95 


ELECTRIC MEGAPHONE SYSTEM 
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For Rural Areas, Hotels, Commercial 
<1 Ball Parks, Ete. 
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th Harmonic Ger 


$25 965 


—_ red INSTALLATION 


SPECIALI Qanciate yo $79.95 
(You sove $9. 


MINIMUM ORDER $2.00 
immediate Delivery — Send 25° 
deposit on C.0.D. orders. All ship- 
ments F.0.8 N.Y.C (N.Y¥.C 
residents add sales tax to your 
remittance.) 
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BRAND NEW! 
JAN! BOXED! 


SCR-274N 
COMMAND 
ond 


ARC-5 
EQUIPMENT 
EXCELLENT 


RECEIVERS USED 
190 to 550 KC 
3 to 6 MC 


6 to 9 MC 


USED 
$29.95 


$13.95 


BC 453 

BC 454 

BC 455 

i5te3 
TRANSMITTERS 

AMS 21 to 3 MC 

BC .457—4 to 5.3 MC 

BC 458-53 to ? MC 

ARCS. 1-193 to 4 MC 

BC 459-7 to 91 MC 

T 15 ARC 5 500 to 800 KC 


ADDITIONAL EQUIPMENT 
BC 456 Modulator 

BC 450 Contro! Box (3 Receiver 
BC-451 Controt Box ( Transmitter) 

BC 442 Relay Unit (ANT) 

Plugs: PL-147, 148, 151, 152, 153, 

154, 156- EACH 

Flexible Shafting with gear to (it 
recetvers 

3 Receiver Rack 

2 Transmitter Rack 

Singte Transmitter Rack 

DM. 33 Dynamotor tor Command Set 
Mounts for 2 Trans. Rack, 3 Rec. Rack 
Modulator, & Antenna Relay Unit 
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‘onane NEW ONLY $6. 95 
PRE-AMPLIFIER 
MODEL K-1 

The K-1 is used to 

amplify output 

"_ level for micro- 
phones and phonographs. Operates on 
24-28 VDC, can be converted to 110 Af 
Comes complete with PL °f plug and 2 
foot 119-B cord. 2 terminal blocks and in 


struction book 3.95 


BRAND NEW 
FL-8 RADIO FILTER 


SPECIAL! 
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Army . 
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a New. $28.95 
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$22.95 
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PRICED AT 
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TURBO AMPLIFIER 


tube " fler uone by 


it v 
EXCELLENT = $419 
SPECIAL 


Meter 


Lsupre ’ 
They 


Bc- 221 C Regere he 


my 


$159 so 
" 
179.50 
The se Frequency Meters are tactory tested, cheched for 
frequency alignment and GUARANTEED 


ARMY vest UNIT 1- 236 | 
Meter in « 
long * 


speciat $4.19 


VISIT PLATT'S BRANCH ve 
at 159 GREENWICH ST., N.Y.C 


You'll find many bargains not listed here 


PLATT ELECTRONICS CORP. 


DEPT. A, 489 BROOME ST 
PHONES: WO 4-0827 and WO 4-0828 


NEW YORK 13.N. Y 
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NEWARK Low-cost AMPLIFIER. 


Compact 8-watt amplifier using 2-6V6 or 6K6 
i pull output tubes. Employs 6SN7 as Audic 
Jriver and Phase Inverter; SY3GT is rectifier. Re- 
sponse, 50 to 12,000 cycles. Has continuously 
variable tone and volume controls. Outlet for AC 
phono motor plug on back. Output impedance, 8 
ohms, C ° _ size, 6x8!/2x5¥,"". 7 lbs 


81F000. ‘wh 1 SO 
NEWARK COAXIAL SPEAKERS 


Outstanding high-fidelity values! These low-cost 
speakers provide good high frequency response 
and bass reproduction. All have high-frequency 
— unit and crossover network. Av wt, 
Ibe 

837994. 8°" Speaker. Rated 6 watts. Has 2.15 oz 
Alnico V magnet. Imped., 6 ohms. NET 8. 95 
83F99S. 12° Speaker. Rated 12 watts. Has 10. 
Alnico V Magnet. Imped., 8 ohms. NET 12.95 
83F996. 15°" Speaker. Rated 14 watts. Has 10 « 2% 

Alnico V magnet. Imped., 8 ohms. NET 19. 95 ‘ f ROM HORE. OUTPUT 


AMP GRID CIRCUIT) 
BRUSH BA-116 MIKE-PRice reEouceD! 
Originally gold for $8.61' Now 
Or ai te ie, (ayy M Fig. 5. Noise suppression circuit used by 
$5.95. This rugged microphone ° L J Magnavox. Noise pulses traveling through 
is ideal for tape recording, PA . 4.8. two paths to the sync separator grid meet 
os 5000 ee ar sg ey 7 $ there out-of-phase and cancel each other. 
he <. Sed lat aan ‘ . the voltage at the screen (and plate) 
ridge. Has %'-27 thread 4g ° rat er Com, | of V, to rise sharply. The screen grid 
sarise, “ieee Ibs. 5.95 So batte, Pts ; positive pulse, reaching V:, drives this 
: tube into cut-off, removing its shunt- 
Order from Dept. R-6 : . 

ing effect and, in essence, raising the 
screen-grid potential still farther. The 
grid of V, also receives this positive 
pulse, bringing it sharply out, of cut- 
off. The resulting negative pulse at 
the plate of V, combines with, and 
tends to cancel out, the positive noise 
pulse which is traveling from the plate 
GET INTO TV SERVICING of V, to the grid of V,, the sync limiter 
Sane See ee Sepaee Mewes beta we tite Thus, the circuit has achieved the 
ee A Bye . basic goal of reducing and even pre- 
’ ‘ . og ® BR, BL ee F-  4 venting strong noise pulses from reach- 

world $ finest radio kits oratories. Send “this, booklet today. Write ing the sync Selieee. 
W rite for free Brochure a mwa i t—=< The setting of the noise inverter 
3a VESTERN TELEVISION, INSTITUTE control will determine when V. is 
brought out of cut-off. Too low a set- 


ting could result in picture instability 


' | because some of the sync pulses will 

: | be depressed or even removed. Too 

high a setting will prevent V, from 

A | acting except on extremely strong 

INDIVIDUALLY BOXED - FULLY TESTED - EACH TUBE GUARANTEED FOR SIX MONTHS | noise pulses. Hence the control must 

be set carefully to obtain full benefit 
from this system. 

Part of the bias on V, is controlled 
automatically because the grid is re- 
turned to ground through the video 
detector circuit. Signal polarity in the 
video detector circuit is negative 
which means that the average nega- 
tive voltage that the grid of V, re- 
ceives will vary with signal strength. 
This merely means that it will require 
a stronger noise pulse to bring V, out 
of cut-off when the video signal is 
strong and a weaker pulse when the 
incoming signal is weak. 


Magnavox Circuit 


The versatility of vacuum tubes and 


the ingenuity of engineers result in 

pe tyne Je Rerrarmence-preven 25% deposit must accompany al! orders Balance C.0.0 " € : iad ALT) f ng . 
riees . remittance is made with order, you can deduct 2° $1.00 handling cha £ £ > »cC ‘arie . . > 
for orders under $10.00. Subject to Prior Sale. importer inquiries invited a die an almost endless variety of circuits 


38 6 
Motorola Baliast Tube 2174485459 3o 


A noise suppressor circuit developed 
2281 Nostrand Ave by Magnavox is shown in Fig. 5 The 
E MPANY BROOKLYN 10, WN. Y. noise amplifier, V:, is one-half of a 
c , - i. ‘ = . . 
etc tm ar mera 12AX7 which functions as a grounded- 
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HERE'S IRC EXACT DUPLICATES 
ARE DOUBLE-MONEY-BACK 
GUARANTEED 


phen. 


The mechanical accuracy of IRC Exact Duplicate 
Controls or universal CONCENTRIKIT equivalents 
is based on set manufacturers’ procurement prints. 
GUARANTEES Specifications on those prints are closely followed. 


SATISFACTORY MECHANICAL FIT Shaft lengths are never less than the est manufacturer’s 
nominal length—never more than %4"' longer. 


AND ELECTRICAL OPERATION Shaft ends are precisely tooled for solid fit. 
OR DOUBLE-YOUR-MONEY-BACK Inner shaft protrusion is accurately duplicated 


for perfect knob fit. 
The typical manufacturer's specifications ; 
shown here are exactly duplicated by Alterations are never needed. 
IRC QJ-180 control. CONCENTRIKIT s 7 : : ; 
assembly includes P1-229 and R1-312 For Exact Duplicate Controls, specify IRC. 


shofts with Bl1-137 and B18-132X Mos rvice Technicians d 
Bese Clements, end 76-2 Switch. Most Service Technicians do. 


INTERNATIONAL RESISTANCE CO. 


415 N. Broad Street, Philadelphia 8, Pa. 


(AHecnsven, the, 0 > ; in Canada: International Resistance Co., Ltd., Toronto, Licensee 
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SENSITROL RELAY 


WESTON SENSITROL, coll sensitivity only 10 micro- 
iit like meter l0ua, needle swings r 
it © close 


e 
contac 7 when 12 0 24 volte AC or DC 

applied to reset leads. The Sensterol works dire< 
from photocelia thermocoup! or source of min 


A. 859.50 precision device nohiber Seeded! $12.95 
SENSITIVE POLARIZED RELAY 


is the device that the services r t replace 
oe 


time! 


data « 

u just how to use it. In netal bee with two 

other heavier duty relays. NEW sti sty ewe, 3 95 
Shipping weight. 4 Ib 


SUPER SENSITIVE RELAY BK-7-B 


Single pole, double throw Coll 4000 ohme 
tivity accurately adjustable on calibrated scale 
milliamp 
ale the 
milliwatts 


tiv early 
Thousands of 
capacity 


adiustable stationary con 
» Only os .3S each, 10 for $17.80 
1 it 


each 


eo” x . 
f applications a offerec 
Removed from clean equip 
ONLY bac Saat, 3 for $2.75 
Boxed, reconditioned, like new $1.69 


co RRECISION CALIBRATING CRYSTAL 


potets anske one oxether ail. SSse 
12 CHANNEL TV TUNER 


omplete front end 
nt 1 


, rs, conver T 
ear ulld 
are ” tiected for miner 
damage . ONL A. for $6. 00 
(Shipping We ight. each, 3 
OIL FILLED FILTER CONDENSERS 
(All famous mokes) 
10 mid, GOO vde; SB" KI) "xX55e” 0 
BRAND NEW $2.75 
6-6 mid, GOO vde, 2'%"x 2 writ 
mtn “ 2.865 
mid, 600 ie, 3 2” 
nounting, 2.95 


LOOKING FOR OIL FILLED CONDENSERS? 
Send for our list of condenser bargains 


S, heavy magnets 
8 


12 VOLT RECEIVER DYNAmoTORS. getiver 
250 vide, 60 ma, Shipping 4 
EXceLEnT useo $7.95 
. Toprong male plug to fit back of command 
one xmtre. This is the same plug as used in the 
en 2 five f« $1 
Local contro! Adapter “parks for 274N or ARC-5 
Funct me awiten, k etched plete. and ins 
tion ds hoy Rendy to rt court 
SPLINE TUNING KNOB 


0-1 DC MILLIAMMETER 


A hard-to-get meter at a hard-t« 
mused at 
modified for 


plate with bere, easy to Lae Mealforatio ion $4. 50 
ATTENTION, TELETYPE USERS 


We buy and sell teletype equipment Tell ws 
whet you want or what you've got, or both. 


ANTENNA MAST SECTIONS, MS-40, 50, 51, 39c¢ 
New, original packing noe’ 


PRECISION CALIBRATED TUNER 


Butte a Gmeter or an audio Guamiener, a signal gen- 
re you 

Te setnint lity ‘ 

iston dial ete hee a 


» 
) eliminate drift 


(Shifning We ight, 6 Ibe.) 


BROADCAST BAND & AERO 
MN.26-C Remote Controiied navigational di- 
rection finder and communications receiver. 
Manual DF in any one of three freq. bands, 
150 to 1500 KC. 24 V. Self-contained dyna- 
motor supply. Complete instailation, inctuding 
receiver, control bex, loop, azimuth control, 
Left-Right Indicator, plugs, toop transmis- 


sion line, and flex. shafts. $69 50 
eee . 


BRAND NEW, ORIG. PACK... 
(Shipping Wt. 75 Ibs, Express Collect.) 


Fil-FT HEADSET 


Uses annular grooved plastic fibre 
colle as a 4 
te tain 
finest mus 
and tower limits o , 
bas measures vere ce « , ' at 1000 ey 
obtained 
Checked out with freshly bn 
(Shipping we 

or wa vow KIT. Vibrator plus non-syne trans- 
former 0 or Ti vot 145 ma for prates: 
5 VY a ean deliver 320 VY 


, - £ rag 
130 ma (shipping wi 6 the.) $ 
wew $2.89 
= ie ai ai ai, ai ai a a a a a 
EASY MONEY! 

We're etill buyime surplus gear Tell us what 

you've t, ite condition, and your price. tf 

we tike it you'll get our check quick. 
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G. L. ELECTRONICS 


905 S&S. Vermont Ave., 
All Prices F.0.8. Los Angeles i 
GET ON OUR MAILING LIST 
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grid amplifier circuit. A portion of 
the video signal (from the video sec- 
ond detector) is applied to the cathode 
of V:. However, the grid of V, is biased 
sufficiently negative so that the tube 
will not conduct on normal signals. 

At the arrival of a strong noise pulse, 
the cathode is driven sufficiently nega- 
tive to bring the tube out of cut-off 
and the negative pulse will appear at 
the plate of the tube and also at the 
grid of V;, the following sync separa- 
tor. (In a grounded-grid amplifier, the 
signal receives some amplification but 
no reversal in polarity.) 

At the same time, the sync sep- 
arator receives its normal signal from 
the plate circuit of the video ampli- 
fier, V,, and at this point the noise 
pulse polarity will be positive. Thus, 
the negative pulse from V, will offset 
the positive pulse from V 

It is evident from the foregoing ex- 
planation that V. forms a shunt path 
around V, to V, and when strong noise 
pulses come along they travel through 
both paths, meeting at V The path 
through the video amplifier, V,, re- 
sults in signal reversal while the path 
through V, does not. Hence, when the 
signals meet at V,, they cancel out. 
Normal signals do not pass through 
V, and are thus not subject to this 
action. —- 


BOOST FOR TECHNICIANS 
HE TUBE DEPARTMENT of General 
Electric Company has, for the past 

year, been lending a strong right arm to 
help combat the unfavorable publicity 
which has been heaped on service tech- 
nicians by the popular press. 

The program, which has attracted 
widespread attention from set owners, 
service technicians, and trade organiza- 
tions, consists of a series of ads in lead- 
ing consumer publications, mailing 
pieces for dealer use, a booklet ad- 
dressed to the set owner, and cooperative 
billboards. 

The over-all response to the program 
has been favorable and most dealers re- 
port that the public relations program is 
doing yeoman service in helping to mod- 
erate customers’ attitudes regarding 
technicians and promote a better under- 
standing of what is involved in TV serv- 
icing. —O-- 


MORE EQUALIZER DATA 
ROM Budd Meyer of Brooklyn, New 
York comes additional information to 

supplement the article “New Develop- 
ments in Phono Equalizers” by Charles 
P. Boegli (page 54, April 1953 issue). 

“Vox” recordings use the same equal- 
ization curve as the “Columbia” LP's. 
Most of the “Urania” dises use the “Co- 
lumbia” LP with some “AES”. The cat- 
alogue indicates which recordings use 
the “AES” curve. The company also in- 
dicates that record envelopes will carry 
the information on the curve used. 

“Remington” uses the “NARTB” 
curve. 

While no authoritative word has been 
received from “Decca,” it is reliably re- 
ported that the 9000 series was recorded 

t “close to the NARTB curve.” 

Our thanks to Mr. Meyer for provid- 
ing this additional data. We hope that 
it will prove of service to readers con- 
structing the phono equalizers outlined 
in Mr. Boegli’s article. —- 


D.C. Distribution 


(Continued from page 51) 


ter understanding they are shown in 
Fig. 6C as if C, were not in the cir- 
cuit. At point C, the output of the 
filter, the high pulses have been 
smoothed out resulting in an addi- 
tional d.c. voltage of 150-volts. This 
is in series with the 250-volt “B 
so that the total voltage to ground 
at point C measures 400 volts 

The positive pulses are of very 
short duration and the amount of cur- 
rent which can be obtained from the 
boost source is limited, especially 
since the plate current of the hori- 
zontal output tube, which comes from 
the boost, ranges from 60 to 100 ma 
The simplified d.c. presentation shown 
in Fig. 6A indicates that this boost 
supply furnishes about 10 ma. at 400 
volts In some receivers the boost 
voltage may be higher, ranging up to 
600 volts, and the current drain from 
this source varies between 5 and 25 
ma. Where a larger current is used 
the boost voltage is usually lowered 
and the HV and sweep efficiency of 
the flyback circuit is somewhat im- 
paired Loading down the 
insufficient boost voltage 
number of defects, all of them trace- 
able with d.c. measuring techniques 

Fig. 7 shows a simplified d.c. dis- 
tribution network for voltage 
as used in the Emerson models 7O0B 
and 701B, among others. The maxi- 
mum current is obtained from the 
hoost without seriously affecting the 
HV and sweep performance. All this 
current, about 25 ma. in this instance, 
is needed to operate the horizontal 
and vertical saw-tooth generators and 
the accelerating and focusing elements 
in the picture tube. To further filter 
the boost veltage, a filter 
of R,, C., and C, is added 
tions of the horizontal oscillator tube 
obtain their plate voltages from the 
boost, but through fairly large plate 
resistors The total current drain 
from this circuit is small, since a 
blocking oscillator is used which is 
cut off during a large part of each 
cycle. The other half of the 6SN7 is 
the a.f.c. control tube which normally 
draws only 1 or 2 ma. 

The vertical oscillator employed in 
this receiver is a multivibrator, but 


boost I 


causes a 


boost 


consisting 
Both sec- 


Fig. 7. Boost voltage distribution as 
found in some of the Emerson receivers. 
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triode section is con- 
nected to the boost voltage only that 
tube is shown in Fig. 7 
the large plate resistors, R; and R 
this tube draws very little current 
Similarly, the focus element and ac- 
celerating grid in the picture tube 
draw negligible current 

The most frequent defect of this 
system is low boost voltage Assume 
that the horizontal output amplifie> or 
the damper tube has become slightly 
weak, reducin the amount of boost 
voltage available This immediately 
lowers the output of the horizontal 
oscillator and the driving signal on 
the horizontal output tube. This re- 


since only one 


Because of 


sults in less output voltage, less hori- 
zontal deflection, and still less 
voltage. This leads to a vicious circle 
which can result in very poor HV, in 
sufficient horizontal sweep, and even 
poo) vertical 
ing grid and element in the 
picture tube are not too voltage sensi- 
tive but if the boost drops by 50 or 
100 volts poor brightness and focus 
will result 

Assume in the circuit of Fig. 7 that 
C, shorts out This will lower the 
down to the “B . level, 
reduce the output ind change the 
frequency on the horizont il deflection 
The raster may be lost entirely, or it 
may appear only dimly and 
distorted Anothe 
that C an electrolytic 
shorts or opens. In the first instance, 
R, will tend to burn up because it will 


boost 


sweep The accelerat 


focus 


boost voltage 


badly 
likely defect is 


condense! 


be passing too much current If C 
filtering 
horizontal 
together with the 
effect of these 
instability in the vertical oscillator, 
producing pairing or vertical jitter in 
the picture. Horizontal jitter can also 
result if the 
set to lock at the edge of its range 
As was pointed out before, simple 
d.c. measurements are usuaily suffi- 
cient to locate most of these defects 
Such measurements can be made in 
the customer’s home and require only 
There are 
detours in d.c. measurements and 
some of the 


opens the action is removed 


causing pulses to appeal 
boost voltage. The 


pulses will be to cause 


horizontal oscillator is 


1 Vv.o.m short cuts and 
most important ones are 
presented here 


D.C. Measurements 


Unless a v.t.v.m. is used it is im 


portant to know the resistance of the 


voltmeter Some meters, like the 
7 iple tt model 625-N, have two range 
one for 10,000 ohms-per-volt and one 
for 20,000 ohms-per-volt. For the lat- 
ter range the voltage reading is di 
vided by 2. The ohms-per-volt rating 
becomes important when small volt 
ages are measured across circuit ele 
much more 
ance than the meter. For example, as- 
sume we are measuring a 2-volt grid 
bias across a 100,000-ohm e1 
Even on the 20,000 
‘ale the d.c. resistance of the mete 
10,000 ohms for the 2-voit 
being used. The circuit resist- 
100,000 ohms, therefore the 


ments which have resist 


id resistor 
ohms-per-volt 


is only 
range 
ance 1S 
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BOOST POWER , 
INSTANTLY + 


/ 


with the KAAR 


For greater range and clearer signals, vehicle-to-station or 
vehicle-to-vehicle, the new Kaar Power Booster will in- 
crease the power output of any 10 watt mobile transmitter 
six times without increasing the standby battery currenf. 


Here's how it works: 

1. Insert Power Booster between 
low power transmitter and 
antenna. 

Select power needed by switch 
on dashboard. 
Push microphone button to 
go on the air instantly with 
added power. 

Using an Eimac 4-65A tetrode, 

the Power Booster is “Instant 

Heating” — does not draw power 

from battery until microphone 

button is pushed. Selector switch 
on dashboard simply puts Power 


WRITE TODAY FOR COMPLETE INFORMATION! 


Booster in readiness. (Note: The 
added power is used only when 
needed — thus conforming to the 
FCC good engineering require- 
ments.) 

Use the Kaar Power Booster with 
any mobile transmitter operating 
in the 152-174 mc band and 
enjoy mobile communication ex- 
cellence never before attained. 
(Another Kaar Power Booster 
will soon be available for use in 
the 25-50 mc band.) 


DEALERS’ NOTE: 


Koar is the only major manvu- 
facturer of mobile radiotele- 
phone equipment distributing 
through authorized dealers. 


There cre a few territories open 


KAAR ENGINEERING CORP, | "ses. 'sos%0 


Middlefield Road, Palo Alto, Calif. 


write for complete details, 
State qualifications. 


meter, which shunts the grid resistor, 

reduces its effective value to less than 

40,000 ohms, thereby reducing the 2 

volts. This shows that such a voltage 

i measurement is not at all correct and, 

IT's TERRIFIC! i oT i in actual practice, grid voltage should 
; not be measured with a simple volt- 

1 Par ’ meter. A _ v.t.v.m has an input im- 

2 ae aah ae pedance of 5 to 10 megohms, irre- 

spective of voltage range, and is there- 
fore usable for grid bias measure- 
ments. In most TV circuits, however, 
the actual grid bias need not be meas- 
ured since the plate voltage and cur- 
rent are a clear indication of grid bias. 


MODEL 470 Most v.0.m.’s can also be used to 

. | measure d.c. current. To make cur- 
-INCH . . : rent measurements the d.c. path in 
PUSH-PULL SCOPE ] F the receiver must be broken and the 


meter must be connected in series 
with this circuit. This means unsol- 


Vert. Sens: 10 mv. rms /in. , y ads . va ° ¢ “ads 
Flat Freq. Resp: 10 <ps—1 MC( + 2db). dering leads, connecting clip leads, 
Int. Volt. Calibrator and finally resoldering—-an undesir- 
Sweep Range: 15 cps—100 kc. able . T *k P . 
' able process The trick in measur- 

int. med.; sawtooth, 60 cps ovtputs. Factory Wired “age . mae aK: es 2 
ing d.c. current lies in making use 


* Var. phasing of 60 cps sweep. 
$129.50 of series resistors in the circuit and 


1\) 196-Page HUDSON CATALOG measuring the voltage across them. 
') VON Most Complete Buying Guide pe vi 

A for All Standard Electronic Complete Stock of EICO KITS and This method was used in the discus- 

Equip't All Stondard Test Equip't | sion of single-stage troubleshooting, 

(oy Seog ee re utilizing the cathode resistor. All 


Hudson Radio & TV Corp. Dept. A-6 


tube current flows through this re- 

48 West 48th St., New York 36, W. Y. sistor and the d.c. voltage across 

LJ Please se aaa Bane =a — 4 it is easily measured even with a sim- 
eposit Required wi é 


C.0.D. Orders) ple 10,000 ohms-per-volt meter. Since 
RADIO & TELEVISION CORP. arr 3 cathode resistors for sound and if. 


[] Send FREE 1953 Hudson Catalog : . , ' te 
;, \ amplifiers are usually about one hun- 
2 Great Salesrooms in New York City Pecos 000006 06 660s vehess co ceceeeesece dred ohms, the loading effect of a 10.- 


IN os once sews cn es svorcccnsvnseces 000 ohms-per-volt meter is negligible 


Phone: Circle 6-4060 i tees and any error will be small rhe 
use of Ohm's law will give the cur- 


COMPLETE BULK rent through the resistor temember 
TAPE ERASURE ; that the plate and screen current add 
ON THE REEL up to the current through the cathode 

Another convenient point for meas- 


WITHOUT REWINDING! uring plate current is the plate load 


or plate decoupling resistor. Connect 
FRA SER the negative lead from the meter to 
MA GN the plate and the positive lead to the 
The Perfect Magnes Tape braset “B” side of the resistor. Using Ohm's 
Erese © vecerded cool | a = ULTRA-HIGH law the plate current is found in- 
of tape = fester ond FREQUENCY a The same — is used for 
: checking screen curren 
ye “i ANTENNA Occasionally it is desired to find the 
corder you are using, MOUNTING total current from the “B” supply. It 
regardless of what brand of tape you are using, or is possible to unsolder either the 
how severely the tape is overloaded, the Magneraser ADAPTERS transformer center tap or some other 
will eliminate the recorded signal completely, and 
bring the background noise level 3 to 6 db. below 
that of brand new unused tope! No contact with UHM-1 
erase heads — means less tope wear. 
To operate, simply place , 
the Magneraser on top of Mounts UHF antenna without dis- sistance of the choke or whatevet ele- 
the reel of tape, and turbing present installation. Of mag- ment is used in the filter network, 
move it around as per nesium; extends 5’ above present an- and then measure the voltage across 
instructions supplied. In — ‘lable in Model UHM.-2 which the choke. 
@ matter of seconds, the ee aoe inate 30° To utilize d.c. troubleshooting to its 
tope ye tor gue away from mast. fullest extent, the service technician 
ain @* teenies at oo. on Oe tes Seith, Ghee Aatemnn Mentinn dane ont be oe Pst reo hae ages 
Operating Current 100/130 volts, 25/60 cycles; sories are carried by every leading TV — r ye -. oon 4 _ ry a _ 
Power consumption 60 watts. Furnished with 8 ft. Parts Jobber from coast to coast. ry receiver. Table 2 shows the ap- 
cord, molded rubber plug, and operating instructions. Write for your copy of our new 1953 proximate voltages and currents found 
Send your order teday to H. M. Demek and save catalog. in each receiver section with most 
by buying direct from factory. Shipment postpaid popular TV tubes. This table does 
by return mail. SOUTH RIVER METAL not — the place of ee oe 
List Price .. a data but is meant to be used when 
Professional Net rg “a . $18.00 PRODUCTS CO., INC the exact manufacturers’ data is not 
ACCESSORIES ‘DIVISION SOUTH RIVER, N. J. on hand. Together with the material 
presented in this article, this table 
should make d.c. troubleshooting sim- 


MODEL point in the d.c path and connect the 
meter in series as an ammeter. A 
simpler method is to use the ohm- 
meter range to measure the d.c. re- 


PIONEER AND OUTSTANDING PRODUCER 


F FINEST | OF ANTENNA MOUNTS 


Ampuiricr Corp. or AMERICA 


398 Broadway New York 13, N. Y. ple and efficient. —2- 
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NORTH AMERICAN 


puts” | Best TW Buy You've Ever Seen! 


235 SQUARE INCH PICTURE 
BIGGER ¢ SHARPER « RICHER! 


NEW Wore/co TELEVISION 


@ BIGGER than a 16-inch Tube! 
@ BIGGER than a 19 or 20-inch! 
* Yes—It’s Equal to a 22'/,-inch Tube! 


The new NORELCO television receivers give you pic- 
tures that are life-like in size and quality, free of glaring 
whites, rich with velvety blacks and soft grays. 


On NORELCO television receivers you see the whole 
picture, just as the TV camera sees it. Nothing is cut 
away. Nothing is distorted. 


With a NORELCO television receiver you enjoy such 
features as: 


TRULY LIFE SIZE PICTURE @ AUTOMATIC BEAM 
SUPPRESSOR @ FLAT VIEWING SCREEN @ FULL 
FOCUS @ BUILT-IN ANTENNA @ HIGH-FIDELITY 
SOUND SYSTEM @ AUTOMATIC GAIN CONTROL 
@ NEW IMPROVED PROTELGRAM (ADVANCED 
SCHMIDT) BIG-PICTURE SYSTEM DEVELOPED BY 
PHILIPS, WORLD FAMOUS ELECTRONICS LEADER 
@ 23 TUBES PLUS {| GERMANIUM DIODE © 
STANDARD TOP QUALITY COMPONENTS, INCLUD- 
ING “STANDARD COIL” TUNER @ FULL SIZE CON- 
SOLE—402" HIGH, 25” WIDE, 21” DEEP @ Tm Iningion” MODEL. FT 200—Superb open 
SHIPPING WT.: 124 LBS. 
GUARANTEED BRAND NEW! 


NORELCO’S new, superior TV receivers are engineered SHIPPED IN 

for those who demand only the very best! ORIGINAL FACTORY 
Write for FREE illustrated, full-color brochure. Send 20» sngeaaaaaay 
$1.00 for COMPLETE TECHNICAL MANUAL (Cred- Onl ‘ 

ited against order), or return manual to us and we will y 

refund your dollar. No obligation of course. Original List Price 


LIMITED QUANTITIES AVAILABLE—ORDER NOW! 
E cori. tcssmerre ws | ELECTRONIC SPECIALTY SUPPLY co. 


special low price offer, we cannet allow re- 


tunes 58 Walker Street, New York 13, New York 
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PRE-SUMMER SALE 


. pnt ninety RESISTORS 


sages: 59S 


ite. “taeel for T2FD, Dummy 
Loads, etc. Makes into many 
useful combinations such as 
5 for $2.50 


y SPECIAL. jasucmpeaie 
i 6 HY, 400 MA FILTER CHOKE 


Made by Acme. Only 30 Ohms DC Res. $ 50, 
B act erann new. 
| Priced at a traction of cost. 


3 for $6.50 : 
_0-150 MICROAMP METER ) 


! Panel Meters 


NeW GOV'T 
STANDARD 
2” 

“10 MA Af 


pe. GRAND NEW. A Terrie Value, 94.90 Ef 
G.E. PLATE TRANSFORMER | 
ov. 60 « Ses, Hy “Gane. Wer m @ 1 ame 
Seaied tn original cortene ONLY $16. 95 
‘MOBILE DYNAMOTORS' 
; MADE BY PIONEER AND EICOR 
6 Volts Input, 425 Volts * = 
t MA Output. 6%," Long $ 951 - 
ameter. Weight 10 ane 
§j Price Approx. $70.00 
t BRAND NEW, ONLY 
gy CARTER SUPER DYNAMOTOR : 
12 Volts Input, 400 V. Output @ 200 MA Con- 
t tinuous or 375 MA intermittent duty. Mode! 8420. - 
Designed for Police, Aircraft and Ma- 
tine Use. Smali, rugged and effi- 394% 1 
clent. es 
B aRAND NEW, ONLY 
i 
» GE. RELAY CONTROL , 
4 (Ideal for Model Controls, Etc.) 
Contains « sigma midget 8,000 ohm, relay cores 1 
at less than 2 MA), high impedance choke, 
metal strip, neon pilot and many useful - 
§ the sensitive relay alone is worth much more 
than the total 
| nang: wd a. $i. 25 Each 10 tor $9. 90% 
METER BUY : 
OF THE YEAR!! 
Simpson Meters 
Round bakelite case. 
Brand new, original § 
cartons. 
0-1 MA DC, ' i 
0-300 VoltsDC,1000 4 
100 Mil liamp Ohms/v $ 
cae (i MA) .. 999 F 
DB Meter —10 to 


multiplier 
METERS 
0-200 Microamps 


$6.95 mavens.o0 1.50 
WIRE WOUND RESISTORS 


Stock too tong to Hist. 
so order what you need. 
1 Ohm to Oonm 


We can supply most sizes, 


10 Ohms 
ADJUSTABLE SLIDER. WIRE WOUND 
) Watts from 1 Ohm to 10K 
15 Watts from 20 Ohms to 2.5K 


9 Sicnsks,°S StS earns. ovne °° $2.50 


9 1 MEGOHM, 1% W.W. PRECISION RESISTORS, 
NE cy ateees 976.4; 10 wr $8.95 
3.75 mid 660VAC 


MIDGET RELAY 
a mea sg0ove 4 110 V. 60 cycle coil. 
i Tenv > tale 2 SPOT, 3 amp contacts 


Olx ..01 12KV DC $1.25 ea! 3 for $2.99 
§ 5 mtd 660 vac 


' OIL CONDENSERS 


BAKELITE CASED MICAS 


Price] MFO VOC PricejMFD voc prise 
AVS 45/.02 2 KV 
35].008 2500 
002 2500 
-26/'.033 1500 7s!'004 2500 


ey 
a Min. ‘Order - $3. 0o— 25% with , Order 


| PEAK ELECTRONICS CO. 


| 66 West Broadway, New York 7, N. Y. | 
| Phone WOrth 2-5439 | 


meee eS SC SC SS 
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SERVICE HINTS 
ON PHILCO TV SETS 


48-700 
Poor or no background control. 
The background control Ry» (100,- 
000-ohm pot) may fail because of 
transients or surges under cer- 
tain operating conditions. When 
replacing this control, rewire the 
circuit as shown in the accom- 
To ca’ 


TOCRT §«weareas 
CAT HOOL 


panying figure. (This applies only 
to sets prior to Production Run 


6). 


48-1000, 48-1001, 48-1050 

Loss of a.g.c. 

An extremely black picture and 
difficulty in synchronizing the pic- 
ture is indicative of loss of a.g.c. 
This may be caused by a shorted 
or leaky condenser between the 
triode plate and the _ diode 
plate of the a.g« amplifier 
tube. This results in a positive 
voltage being placed on the a.g.c. 
bus to the grid of the and i-f. 
amplifiers. Replace this unit, if 
defective, with a .01 s«fd., 600 v. 
condenser. 


49-1002, 49-1040, 49-1075, 49-1076, 49-1240, 
49-1275 & 49-1278 

Loss of sync. 

This may be due to some video 

signal being fed to the sync am- 

plifier when the contrast control 
setting is at a maximum. To cor- 
rect this, remove the sync take- 
off point from the video output 
stage to the video detector. Add 

a 10,000-ohm isolating resistor 

This will prevent loading of the 

video detector output network. 

To effect the above changes, do 

the following: 

1. Mount a single lug 
strip near the video 
tube (12AU7) socket. 
Add a 10,000-ohm resistor be- 
tween Jw, and the insulated 
terminal of the above strip. 


terminal 
output 


temove Cy. (.047 »wfd. conden- 
ser) and the wire that con- 
nects it to pin 4 of the 7N7 
sync preamplifier tube. Re- 
wire Cs» to pin 4 and the 10,000 
ohm resistor added in step 2. 
Dress the picture tube grid 
lead as far away as possible 
from Cs. and the 10,000-ohm 
resistor. 

Return the grid of the sync 
separator (second half of 7N7) 
to ground by rewiring the cold 
end of Rs» (1 meg.) to the ad- 
jacent terminal. 


Fine beat pattern in picture. 
Video feedback from the 
amplifier stages may 
condition. 

1. This may be eliminated by 
dressing the following conden- 
sers as close to the chassis as 
possible: 

a. Blocking condenser Cy 
(047 w»fd.) between the 
video detector (pin 7, 6AL5) 
and the video amplifier 
(pin 2, 12AU7) 

Blocking condenser Cy. 

efd.) between the first video 
amplifier plate (pin 1 
12AU7) and the second 
video amplifier grid (pin 


video 


cause this 


Blocking condenser C 
(.047 wfd.) between the sec- 
ond video amplifier plate 
(pin 6, 12AU7) and the pic- 
ture tube grid 
The green lead feeding the 
picture tube grid should be 
away from the 
chassis by a fish paper 
stand-off. 
To further reduce the video 
feedback, it may be advisable 
to shield the wire connecting 
the contrast control to the 
a.v.c. “on-off” switch. The best 
method for doing this is as 
follows: 
a. Remove the ground con 
nection to the contrast con 


dressed 


~— SECTIONS OF $300 
AL- AVC. SWITCH 


R300 
Lf 
CONTRAST 


SECTION OF I2AU7 


trol. Accompanying diagram 
shows ckt. 
Rewire the ground connec- 
tion of the brightness con- 
trol (Rw, 100,000 ohm pot) 
directly to the ground ter- 
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before changes 


minal of the terminal panel 
next to the volume control 
(Row, 2 meg. pot). 

teplace the wire connect- 
ing the contrast control and 
the a.v.c. “on-off” switch 
with an insulated shielded 
wire. Observe proper lead 
dress 

Connect the braid of the 
shielded wire to the original 
ground terminal of the con- 
trast control, and the cen- 
ter conductor to the center 
terminal of the control 
Ground the braid of the 
shielded wire to the ground 
terminal to which Cy» (.01 
ufd.) condenser is grounded 
Connect the center conduc- 
tor of the shielded wire to 
the proper terminal on the 
a.v.c. “on-off” switch 


Pictures with trailing whites or blacks. 
This is probably due to phase dis- 
tortion in the video amplifier be- 
cause of excessive high video-fre- 
quency response. To improve this, 
remove C the 12 ssxfd. high-fre- 
quency compensating condenser in 
the video output plate circuit, and 
add a 10,000 ohm resistor in paral- 
lel with the two plate load resis 
tors R (3300 ohms) and R 
A326 


$-> TO GRID OF CAT 
47K 


cm 


VIDEO OUTPUT 


co--— 


a 
i2uwter™ 


SYNC PREAMPLIFIER "B+ 
(1000 ohms), as shown in the ac- 
companying diagram 


49-1040, 49-1240, 49-1278 & 49-1280 


Repeated fuse blowouf. 
The value of the protective fuse 
used in the first production mod- 
els of these sets is 44 amp. Unde 
normal operating conditions, the 
current surge during the warm-up 
period may cause this fuse to 
blow Replace this fuse with a 
unit, irrespective of the 
the fuse found in the re 
ceiver 


1949 MODELS 
Hum in sound 
This may result from radiation by 
the vertical sweep generator, and 
may be identified by varying the 
vertical hold control and noting 
whether the pitch of the hum 
varies. To reduce this effect, do 
the following 
1. Chassis with 4-stage i.f. strip 
a. Move the blue lead con- 
nected to pin 6 of the verti- 
cal discharge tube ('% 7F7) 
to the vacant terminal op- 
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NO FIGHT 
TONIGHT 


BUT IN THE 
MORNING 


That’s Why Top Service Men 


Install PERMA-TUBE 
the Mast that’s UP TO STAY 


Television set owners aren't happy when the set goes out on a big night 
and the antenna is ruined because an inferior mast failed from inside 
corrosion or high winds during a storm. 

That's why more and more smart service men are protecting their 
reputations for good work by installing J&L Perma-tube TV masts. They've 
found that—1. PERMA-TUBE is made of special high-strength J&L steel 
that stays up in storms that flatten masts of conduit or other types of tubing. 
2. PERMA-TUBE is pretreated with vinsynite and then coated inside and 
out with a metallic vinyl resin base. The result—corrosion proof masting 
that doesn’t weaken or cause ugly rust streaks on the customer's home. 
3. PERMA-TUBE is easy and economical to install—the only mast with both 
ends of the joint machine fitted. 

You can get PERMA-TUBE in standard lengths, diameters and wall 
thicknesses. Write today for complete information and the name of your 
nearest distributor. 


HERE'S INSIDE INFORPAATION ON WHAT CORROSION DOES 


-_> - 


Section of ordinary conduit Section of PERMA-TUBE after 
tubing used for TV masts after 500 hours salt spray test 
96 hours in a salt spray test 
(A.S.T.M. Designation B-117- 
49T) to accelerate corrosion. 
Extensive rust inside the mast 


shows no evidence of corro- 
sion. Strength has been re- 
tained and the chance of rust 
streaks on owner's home are 
has reduced strength—coused eliminated. Note sturdier wall 
rusty woter to drain onto the thickness of Perma-tube 
owner's home. sample. 


FOR COMPLETE INFORMATION MAIL THIS COUPON TODAY 


Jones & Laughlin Stee! Corporation 

495 Gateway Center 

Pittsburgh 30, Pa. 

Without charge, please send me Name of nearest distributor 


Complete information on Perma-tube 


VERT OSC HARCE 


sigteancrctine || SPRING SALE 
PRICES SLASHED 


T.V. TUBES—ROCK BOTTOM PRICES 


In lots of 6 each No. only 
ACSISTOR Bac 


A000 BLUE LEAD TO yyrtcad) 
GRID BLOCKING CONDENSER Tube Speciai—Broken Keys Sioctrteaity Freecy 
12a6 29¢; 4 for $1.00 12 49c; 7 for $3.0C 


ral Tube Sale— = 2A7-55-27-85-3 6 
posite pin 4 of the tube. See e ° pene of Any Tyee $2.28 
ae”, Duty Shielded PP “apes Trans 


accompanying diagram. H.D. Silver Contact Trans. Key 
b. Connect a 470-ohm resistor Sat Handie S.P.S.T. or 0.P.S r. Toggle Switch. 
. . , Isolantite Octal Panel Clamp Sockets 
oO ) > AC 
; from pin 6 to blue Ae ad. Sp a ee 
2. Chassis with 3-stage i.f. strip: 1 Mfd., 1,000V Oi! Filled Cond 
a. Mount a 2-terminal mount- 2 Gang Var. Cond. 456 K.C. with Ove 
2 ~ ~ 244 in. Pulley on 4g” Shaft 
ing strip opposite pin 4 of Westinghouse Kuprox Rectifier 0.64 Ami 
A olts ex ea Special 
the vertical discharge tube. BRAND NEW 10" PHONO RECORDS Asn’: 
b. Make changes in (1). ee. ns ar ble ar Ot et One 
| Singie Pole—10 Pos. 2 Gang Switch 29 
j Grind you own stale. FP Ret -- v - 
. CHASSIS 33 "ous since and thicknesses. ele phe elk ae 
Picture washou?. 4 Tube Drilled Chassis, 414” aig? Sia? 29c each 


Picture washout occurs when the Ee Cues Cucnee-5 SE. Cs © ihe 
40 


mp.) . . 
black parts of the picture turn A 
‘ I : E ‘ TOBE TUBULAR ELECTROLYTICS _ 
grey if the contrast control is ad- 20-20 MFD. 150 V...49¢ 30-30 MFD. 150 V...87e 
vanced to the maximum clockwise oreo e180 V__ 888 or 
an gs P mar ‘ Low-Lose Short Wave (3 GANG T.RF. 
position. This may be caused by ee Te See [VARIABLE CON 


- : y Variable 
overloading of the video amplifier, 5 Pl.—20Mmfd. R40] COCSSS Gis. SES 


P . 4 7 Pi.~25-30 Mmfa. _15¢ 
and the fault is generally in the | ss @ Pi.-20-33 mie. .10¢/R.E-D.%, SLIDE 
video output stage. 14 PI_—56 Mmfa 24c|SWITCH .. ae 


. , ; 1,000 OHM WIRE WOUND. POTENTIONETER , .aSe 
To correct this, provide a higher 30 HY-FILTER CHOKE SHIELDED eas 
screen voltage for the 6AQ5 out- | PIEZO CRYSTAL woLouns.. S..12¢ ter si. 00-86. 00 per C 

P RCA @ Switcne 
put tube to enable this tube to } gang. 3 pos. 3 band.30e 6 gang. 4 pos. 4-5 band.40c 
handle higher signal levels with- | Bes ise acct. etantite—singics, dual 
out ove! loading. This is accom- ATTENTION: Prospectors Explorers tor Hidden Treasuresi 
: . Construct a U.S. Army Type of Metallic Mine Detector 
. , 7, 7 y Amplifier Ampiifier it ont less tubes a b os 
plishe d by disconnec ting the terles) with cables. head none’ rd " and eck. arr 
wiring diagram. Type PRS-1. + 
v2 12AV7 Philco push button Rotary Switch Double Pole 
VID. AMP... ’ 8 or & Gang Push Button Switch 
DRILLED CHASSIS FOR 5-6 tubes 
JAC KS—OPEN CLOSED AUT* 
6 ) RATIO VERNIER DIALS-4 1 
SALE—PHONO RECORD ALBUMS—12 < ' 

10"—3 comp.—iSe¢; 4 comp.—20c; i: ‘come 

VULCAN HEAVY DUTY 100 WATT SOLDERING IRON. 
N.—Brand WN Is 
$8 ice. oe "Un price $2.95 


MINIMUM ORDER $3.00—NO C.O.D. 
SHIPMENTS—PLEASE INCLUDE POSTAGE 


NEWARK SURPLUS MATERIALS CO. 
324 Plane Street, Dept. JE, NEWARK 1, N. J. 


FOI III III IIA IIIA 
HI-Fi WILLIAMSON TYPE 
AMPLIFIER KIT 


1 FEILRC TRIC INE 


MEEKD 


= oAf, 


Lew ew ew nnwndl 


| 


B+ 
- ar. 


ay! 
2 


screen lead from its supply and 
reconnecting it as shown (dashed) 
in the diagram. The added resis- 
tor is 12,000 ohms, 1 watt. An 
additional improvement results 
when Rw; (1.2 meg.) is changed 
to 18 meg., and Ru (1.8 meg.) 
is changed to 1.2 meg. This in- 
creases the grid bias, and permits 
a higher input level. 


t« amplifier h 
matic — instruction - A, hen € d 
son circuit Frequency response 
50,000 Ke. at 8 watts. Intermodu 


yh Fy ~ SPECIAL 
‘ 1900 cycles non- Price 
ouletans below watt Per Kit $44.95 


Less Tubes 
2—GL807 TOTAL 
NYTRON. TUsES | f me i pg 


IRISH PLASTIC RECORDING TAPE 
BRAND NEW! NOT SURPLUS. This 
First Grade recording tape is ! 
wide Frequency resap« 
~ 000 ey P) —_ c soak | a 

ided with 


$00 FT. $1. s- 1,200 FT. $2.10 


vane STANCOR tnesnrmre, ter 


R.F. CHASSIS 41 & 44 
Poor sync in fringe areas. 
To improve synchronization in 
fringe areas having a high noise 
level, make the following changes: 
. Replace Re» (180,000 ohms) 
with a 240,000 ohm resistor 
. Remove condenser C., (33 nefd.) 
RADIO, TV TUBES, DIAL CAMPS from plate of noise gate to 


ground, and connect it in the 
second sync separator circuit 


For Your Hi-Fidelity Requirements 
Visit Our New Sound Studio 


All orders F.0.8 Los Angeles Minimum order 
$5.00. 25% deposit required with order 


OLYMPIC ELECTRONICS SUPPLY 
7636 Santa Monica Bivd. 
Los Angeles 46, Calif. 


InSite irieted tiie tte 
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PITTI II IIA AAAI IAA AIA IAAI AAAI AI ISA AIAAAAAIAIADASDS AAI IH 
CCC CCC ECCS CSCSCCCSCSCCOCOSCOSCCSCSCOSCOSCOCOCOCOCCEeS TS 


from plate to grid return (from 
pin 6 of 12AU7 to junction of 
Ro, 1.2 meg., and Rs, 270,000 
ohms). 
Change resistor Rw, from 10,000 
ohms to 4700 ohms. This will 
allow this cathode-follower cir- 
cuit to function more efficient- 
ly with a greater number of 
12AV7 tubes when replacement 


becomes necessary r 


DEFLECTION CHASSIS D-1. D-1A, D4 & D-4A 
Vertical output transformer buzz. 
This may be caused by excessive 
peak voltages applied to the ver- 
tical output transformer T To 
reduce this effect, make the fol- 
lowing changes 
l. Remove Rx», (680 ohms) and 

ground the lower end of C 


TO BLOCKING 
OSC TRANS. 


C702 
tpta 
fro Pn Ss 
OF 6806 GT 


cro VERT. OUT- 
jute 


(a) 


(.1 wfd.). See part (A) of the 
accompanying figure 

Connect R in parallel with 
condenser C (3300 ywpefd.) at 
the deflection socket Jw. See 
part (B) of diagram This 
change places R;. in the trans- 
former secondary and reduces 
the peak voltages applied to 
the transformer wv 


TV SERVICE BENCH REPORTS 
By MILTON A. KENNEDY, JR. 
CROSLEY TV MODEL 11-442MLt 


The symptom encountered was weak STANDARD and HEAVY DUTY 
sound occurring only on strong local live 
telecasts. The reason was that the 
strong signal dropped the plate voltage 
on the Ist sound Lf. to around 20 volts, * — . 
when it should have been 65 volts, ac- For Inverting D. C. to A.C.....Specially Designed 
cording to the data. After numerous . . tet 
circuit checks, no defective circuit ele- » for operating A. C. Radios, Television Sets, 
ment could be found. To increase the >> Amplifiers, Address Systems, and Radio 
plate voltage on this tube remove the » 
plate load resistor, which is in the | ‘y a Test Equipment from D. Voltages 
neighborhood of 18,000 ohms, and run | iz 4 : . ° 
the plate lead through a 30,000 to 40,- | Se ps in Vehicles, Ships, Trains, Planes 
000 ohm resistor to some other “B+” | : + obet 
source in the set. This new “B+” | Ti Woy and in D. C. Districts. 
source should give about 190 to 250 | ‘ 
volts, It is generally inadvisable to 
make cireuit changes in TV receivers, | 
but this one has worked well. 
MOTOROLA TV CHASSIS TS-236 

The picture was compressed from the | 
top to approximately the center of the | 
sereen. A resistor in the vertical linear- 
ity circuit was open. This resistor, 4800 
to 8200 ohms, is connected from the 
high side of the control to ground. 
MOTOROLA TY SETS 

These sets sometimes exhibit a lack 
of width with nothing seemingly defee- 
tive in the circuit. Connect a 35 to 150 
uefd. condenser from the plate to the 
cathode of the 6W4 damper tube. It | 
gives excellent results. A 1000-volt rat- 
ing is recommended for the condenser 
since this is necessary to withstand 
normal operating and surge voltages in 
the circuit. 

=H) 
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TravElectric 


CONVERTERS 


CHANGE 6 OR 12 VOLT D.C. TO 
110 VOLT A.C. 60 CYCLE 
Just plug into Cigar Lighter on Dash. 


TravElectric 


Super 
Model 6-71160 
60 cycle 
60-75 Watts 


$3723 


Operates 
@ Wire Recorders @ Dictoting Machines 
@ Amplifiers @ Turntables 
@ Soldering tron @ Small Electric Drill 


Trav Electric 


Master 
Model 6-51160 
60 cycle 
40-50 Watts 


$2433 


Operates 
@ Small Dictating Machines 
@ Test Equipment, etc 
@ Portable Phonographs 


TravElectric 


Senior 
Model 6-1160 
60 cycle 
35-40 Watts 


$1595 
List 
Size 2%a"x2'a"x4'" Operates 

@ Test Equipment @ Short, Long Wave Radios 


@ Turntables @ Portable Phonographs 
@ Lights @ Electric Shavers, etc. 


TravElectric 
Midget 
Model 6-11160 
460 cycle 
5 10-15 Watts 
$10°5 


Size 2°x2°«3 A" 
Operates Test Equipment, All Electric Shavers 


Fully Guaranteed 


See Your Jobber or Dealer 


MPANY 

TE RADO | COMPA N 

1068 RAYMOND AVE. © ST. PAUL 14, MINN, 

In Canada write; Atlas Radio Corp., Ltd. 
560 King St. West, Toronto 28, Ont. 

Export Soles Division: Scheel international, Inc., 

4237 N. Lincoln Ave., Chicago 18, lll., U.S. A. 

Cable Address —Harscheel 


@ Curling Irons 
@ Radios 
@ Turntables 


j 


i|cluded the 


Lie Detector 
(Continued from page 57) 


In this list we in- 
name of a girl whom he 
admired. When the girl's 
name was mentioned, the galvanome- 
ter light beam traveled around two 
walls of the room! We leave further 


to a teen-age boy. 


secretly 


| suggestions for questioning to you and 


} your 


| tors 
visible in the 
| watt 


imagination 

There is usually about a two-second 
delay before the meter gives an in- 
dication of any emotional activity. If 
the questioning becomes heated, the 
meter may continually climb off scale 
and need to be repeatedly brought back 
on scale by means of the balanced ad- 
jJustment 

The amplifier, for test purposes, was 
built on a small metal panel. Rather 
than rebuild the circuit, the panel was 
mounted perpendicular to the chassis 
with small angle brackets. 

Several tie points are needed on the 
amplifier chassis to secure the resis- 
and wires. Ry, 
photograph, is a two- 
unit We have replaced this 


interconnecting 


with a five-watt wirewound unit. Or- 
dinarily, 10% carbon resistors are 
used in the amplifier. For greater sta- 
bility deposited carbon units are pref- 
erable. 

The under chassis photo shows the 
placement of the 
nents for the 
sistance bridge 
need not be precision. Ten per-cent 
units are as good as any since the 
bridge is brought into balance by the 
variable resistors. Notice that these 
controls are of the linear taper va- 
riety! 

Since one side of the bridge is 
grounded, the electrodes place the sub- 
ject at ground potential. This reduces 
any danger of hum pickup which 
might overload the amplifier. In gen- 
eral, the layout is not critical 

Some amplifier drift can be expected 
if the line voltage changes are appre- 
ciable. In actual practice no trouble 
has been experienced from this quar- 
ter, but checks with a variable voltage 
transformer show the situation could 
arise in some locations. If there is 
trouble of this sort, we recommend a 
Sola constant-voltage 
transformer 


remaining 
power supply 
Again the 


compo- 
and re- 


resistors 


power supply 
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STATE, CITY STATION 


California 
San Luis Obispo 
Santa Barbara 


KVEC-TV 
KEYT. TV 
Colorado 

Pueblo 
Florida 

Ft. Lauderdale 

St. Petersburg 
Illinois 

Belleville 
Indiana 

Lafayette 

uncie 

Michigan 


aginaw 


KCSJ-TV 


WFTL-TV 
WSUN.-TV 


WTVI 


WFAM.-TV 
WLBC.-TV 


WKNX-TV 
Minnesota 
Duluth 
New Mexico 
Roswell 
New York 
Elmira 
North Carolina 
Raleigh 
North Dakota 
argo 
Ohio 


Zanesville 


WrFTVv 
KSWS.-TV 
WTVE 
WNAO.-TV 
WDAY-TV 


WHIZ-TV 
Pennsylvania 
Harrisburg 
South Carolina 
Charleston 
Columbia 
Texas 
Houston 
Lubbock 
Washington 
Bellingham 


WHP.TV 


Wwcsc.-TV 
wcos.-TV 


KUHT? 
KCBD-TV 


KVOS-TV 
tEducational, U. of Houston 


*From Station CP application. 
The frequency of the video carrier 


NEW TV STATIONS ON THE AIR 


(As of May 25, 1953) 


The TV stations listed below are those which began commercial operation 
between April 5th and May 25th. To obtain a complete list of all new TV 
stations on the air, it is suggested that you add the list below to the list 
appearing on page 86 of the May issue of RADIO & TELEVISION NEWS. 


CHANNEL 


1.25 
Total number of television stations now on the air: 187 (37 of which are u.h.f.) 


FREQUENCY 
RANGE 
IN MC.) 


VIDEO 
POWER* 
IN KW.) 


VIDEO 
WAVELENGTH 
IN FT 


channel lower freq. limit. 
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ONLY WILCOX-GAY Recordio 
TAPE RECORDER with PREST-0-MATIC 
push-button keyboard gives 


MAXIMUM performance for LOWEST cost! 
Choice of 2 Models STOCK NO. AMP-10 Records at 
3%" and 72" per sec. 


STOCK NO. AMP-17 Records ot 
1%" and 3%4" per sec. 


EA. 


RECORDING TIME ON 7° REELS USING BOTH CHANNELS 
Stock No. | 1%" Per Sec 3%" Per Sec. {7 


AMP.10 | 2 Hes 
AMP.17 | 4 Hes 2 Hrs 


On 5° Ree! Figure One-Half of Above Time 
80-6000 CPS at 3.75" and 75-10,000 CPS at 7 


” Per Sec 
1 Hr 
to offer the hi 
and the Recor 
Record tt 5” per second 
eor dicator shows Normal! and Overload lev 
ge Variable Tone Cont allow 
od tor 
] 
est 


PLAYBACK 
$. RECORDS FRA 
THE 
tant i eaker 
‘ . t peed for ‘ 12AX7, 6x4 Rectifier. 7 
recore st and k some Removable ¢ « Operatir 
reels Complete xe of re & ” iS 1h eens 


14 
110-120 Volt 60 Cycle AC. t Appr: ved 


meee FULLY GUARANTEED BRAND NEW 
nie, 129 FIRST CLASS RECORDING TAPE 
sn OLSON’ s TREMERDOCS BARGAIN 


REEL KrCo Lor = 


FA ING TAPt A la 


$2.i9 199 q 
Lots of 10 cask 
12” CO-AXIAL oer new 1953 

SPEAKER 3 mmrnecs ani 2 3 


12” 


StockNo.$-168 ship 


ward and reverse 
—— lles up to 7 


g times 


PLASTIC 
600 Ft 

STOCK NO 
275 


BASE 
s: R- . ca 
$1.49 
Lots of 10 


"7200 FT. REEL FT. 


Save ut f 


r new if 


"Seewn 


wt 10 Ibe 


10 WATT HI-Fl PUSH-PULL AMPLIFIER tock 
@ Built-in Pre-Amplifier @ G-E Cartridge inset > RA 402 
@ Treble and Bass Boost @ All-Aluminum Chassis 95 
@ Push-Pull Output e@ Multiple Speaker , tmpedances oo 

ell Value It ar) te Y 
er, « etely assemblec + Ro H t t Phi eine 


1) 
i Bain 


“all mited 
ber this 


~ 
~ 
be 
5 

to 20.000 

plete with 
any phono or speaker bu 


2—eVve i—5Y3 Con 
sed wit! 


10 WATT HI-Fl PUSH-PULL AMPLIFIER 
COMPLETE WITH 12” co- AXIAL SPEAKER 


— is 
4 


Shp. wt. 1 Ibs 
f the Combinati Deal « 


COMBINATION 


DEAL! 
Stock No. AS-67 ~s 


"LANA =: 539% 
Le. 6 4.643 Conyers kite inte Long Bree and Order 


Guly TUsES 
SPEAKER FOR 
REAR DECK AUTO SPEAKER AS-81 KIT 
KIT FOR ALL CARS 


speaker in 


e 1 x @1 x 
sid take advantage « 


est matched Ampstier 


f OLSON’S BIG NEW 
@ BARGAIN CATALOG 


whole 
BRANDS 


qFREE 


n’'s LOWER-tha 
STANDARD 


directly 

his ad 
quantity de- 
sired, stock num 
ber, description 
and price You 
may send remit- 


Get Ols« 


ok 


sale prices fre 
FRESH STOCK 
a0 f 


m this famous 
IMMEDIATE 
| pages of unb< 


1 BiM 


s two « rs 
nthiy—wit 
der 
10 


note your 
OLSON RAD 
IN 8, ONTO 


OLSON STORES TO SERVE YOU IN: 
CLEVELAND, OHIO * CHICAGO, ILLINOIS 


2020 Euclid Avenue 623 W. Randolph Street 
1? you tive im or near either of these cities visit our Bargain Stores where 
you'll fied these and hundreds of other Olson Buys 


MARKET 81 AKR 


refund every cent 
not used) or if 
you prefer SEND 

‘ONEY. Olson 


TRUE HIGH-FIDELITY 
NEW LOW COST! 


Revolutionary Audio-Tone 
—_ oe sapuppconsioge 


Stock No. $-201 
Complete, 
Ready to 
Assemble .. 


“4925 


Sets a mena But Gently 


3-SPEED GENERAL INSTRUMENT 
AUTOMATIC RECORD CHANGER 


WITH GENUINE ASTATIC 
“TURNOVER” CARTRIDGE 


Changes All Sizes—7, 10, 12” 

All Speeds——-33'/3, 45, 78 RPM 
_ : ' ’ - Ol : -_ Atl TI Vib . RE : 
1 i ‘ i ‘ 


HI-Fl DELUXE MODEL 
Stock No. RA-113 


oth est running 
Me " sl tebe 


! 
hey're rand New in 


nufa Curer 
‘ Base * 
plate and ' 


$22 99 
ge. Lots oe 


8D] 99 
GIANT AKRAD >LOADMASTER™ 
Se ee ee CONDENSER KIT 
—— — =— 
FREE?! 


LOADMASTER a 
hest (10 


* your chance to 


rndens 


eve high 
self why 
pon Akrad 


=" Lensmasyen” . ey Pase Gondoneets 
> s 


27 Akrad 
Electrely 
Cay 
10 


LOADMASTER"™ 
tre Condensers 
600 a 


6 
‘ ! 
‘ ! 
600 20-2 150 
om Lal 450 
160% i€ 4 


69 Condensers List Vaive $52.00 


TELEPHONE PICKUP 
Stock No. M-80 


$450 35 


et ned 


CRYSTAL MIKES 


Astatic high 
rm tk t PA 


output erystal 

systems and 
ler ' pped 

, © base and 7 


< ‘ he wt 
STOCK NO. M-67, 


r any am 
vy induc 


DON'T THROW AWAY OLD PICTURE TUBES 
Single 95 BOOST BRILLIANCE WITH 
Eo. $2.95 | THIS TV TUBE BOOSTER 

e 
T-100 


Lot f 

10, Boch and Add Months of Service 
that 

io” 


~=S 
i 


Steck No 


re tube 


any Tube 


COM PLETE TV ANTENNA 


. tached array Made by «@ Stock Neo. 
- on. AU-24 


OLSON HAS OVER 150,000 SATISFIED CUSTOMERS | fice ane "poviace 


30%, OLSON RADIO WAREHOUSE 


715 , EAST MARKET ST., AKRON 8, OHIO 
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A ytrode“d |. Transistor Band Spotter 


tHe §=Self- Powered BR Ok ae | 
HIGH QUALITY AUDIO PRE-AMPLIFIER os MODEL 7 conventional Miller vacuum-tube oscil- 


lator, connecting the crystal (con- 
sidered as a parallel-resonant circuit) 
between the base (grid) and ground, 
OK AMPL if; and tuning the collector (plate I 

ERS Z ctor (plate) with 

MODEL 10¢4 30-WATT a parallel-resonant circuit. Perhaps 
REMOT a small feedback condenser might 

MODEL 1244 om have to be connected between the col- 
REMO lector and base to make it oscillate. It 

MODEL 4 Pre, TE CONTROY will not oscillate, though, because of 
“AMPLIFIER the 1000 ohms between base and ground 

which shorts the high parallel- 
. . « BROOK know-how in transformer design paved the way resonant impedance of the crystal 

fo incorporate a power transformer in one chassis; yet, HUM LEVEL IS Fortunately here the design engineer 
MINIMIZED TO VANISHING POINT. has recourse to the useful concept 
. Ideally swited to ony quality besic amplifier of duality’, which suggests that grid 
: voltages should be replaced by emit- 

. Famous BROOK 10-position stepped bass and treble controls; plus separate ter (or base) currents and parallel- 
9-position record playback control, equalized for virtually all records, offer resonant circuits should be replaced 
the music and audio connoisseur an exceptionally wide range of flexibility by series-resonant circuits. This is 
in tone control. easy here because the crystal can act 
. Five input channels for radio, TY or recorders; including one channel to as a series-resonant circuit, and there- 
accommodate any type pickup; or microphone. fore it is simply connected in series 
. In performance, the MODEL 7 offers the NATURAL, IMMEASURABLE TONAL oer Gee a ee 
QUALITY which built the BROOK reputation. a Mie a9 er oe 


back is obtained at the series-resonant 
Write today for technical data on the complete line of Brook frequency, where the crystal im- 
High Quality Audio Amplifiers; also name of nearest dealer. Dept. RG-3 pedance is minimum, and the _ basé 


current Is maximum 
BROOK E E TRONICS INC The rest of the circuit could con- 
. bast e Sist simply of a phase-reversing trans- 
° So if on Che. Myth ually e Ludo Keeld + hence 1954 former, which could have a one-to-one 
34 DeHART PLACE, ELIZABETH 2, N.J. oe wa wae 
readily available and, therefore, a col- 
lector choke L,, condensers C,; and C 


i arallel circu Cc, were ) 
ANOTHER OUTSTANDING JOOSER and parallel circuit L were used 


RADIO PRODUCTS SALES CO. to obtain a portion of the phase shift 

a necessary for positive feedback. The 
voltage across C, is nearly sinusoidal 
because of the filtering effect of the 
tuned circuit L,C,.C The small con 
denser C, isolates the oscillator from 


troi 
, 1.5 w. output. 
HAS THE . . 
SENSATIONAL NEW aa “w. See your jobber 
470% 7" ) 
SCOPE KIT d 1 we. co. 
IN STOCK! rant pa 


load changes at Terminal 2. The volt- 

age at the transistor base, which is 

coupled to Terminal 1 through a simi 

lar small eondenser C,, consists of a 

TESTED and clipped sine wave which has strong 

harmonics throughout the high-fre 
GUARANTEED | quency range 

| Operation of the blocking oscillator 

for PEAK is analogous to that of a vacuum-tube 

blocking oscillator, and can be under- 

PERFORMANCE! | stood if the following facts are re- 

" stated: In a transistor, collector cur- 

rent flows when emitter current flows 

In a “p-n-p” junction transistor, col 

lector current flows when the emitte1 


To merit your . . 
confidence — te e is positive with respect to the base or, 
insure your since the grounded-emitter connection 
satisfaction — | 
Every tube we is used, collector current flows when 
ship has been tested in a ra- the base is negative with respect to 
ccamance. ly ar a | the emitter (providing, of course, that 
tractively packaged in individ- | the collector is also negative with re- 
ual carton—and, Each WIND- . ‘ 
spec » base). 
SOR Tube you buy carries the pec t to the base . 
full RTMA GUARANTEE! Suppose now, that C, is charged so 
that the base is positive with respect 
to the emitter. The collector current 
will be cut off (or nearly so, if it is a 
25% Deposit with Order. All Mer- zood transistor), and C, will discharge 

Seveser chandise F.0.8. New York City B i " * > nd il 7 5 

1.50 For orders tess than $10, add $1 through R, and R, until the base goes 


handling cost. Deduct 2% if full slightly negative with respect to the 
remittance accompanies order. All 2 


: " sevehanil biect t er eale emitter. Emitter and collector current 
Windsur ELECTRONIC TUBE CO. Sad Goke Ulam Gina aalim, will then flow, and a regenerative ac- 
1515-N SHEEPSHEAD BAY ROAD, BROOKLYN 35, N.Y tion will take place through the block- 
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ing-oscillator transformer T,, which is 
connected to produce a phase reversal. 
A heavy collector current flows, and 
the voltage across C, builds up very 
nearly equal to that of the supply 
voltage. At this point the charging 
current must decrease since the charge 
in C, has reached its maximum value. 
The transistor is soon cut off and the 
conditions existing at the start of the 
cycle have been Since the 
charging cycle is much shorter than 
the discharging cycle, the voltage 
across C, is of saw-tooth form. 

A sinusoidal synchronizing current 
is coupled to the emitter by C:, and it 
is the purpose of one (out of 10) of 
the negative half-cycles of this cur- 
rent to initiate the regenerative charg- 
ing action slightly in advance of its 
normal time, thus effecting synchron- 
ization. 

The small condenser C 
blocking oscillator 
at Terminal 3 


restored 


isolates the 
from load changes 


Construction 


The details of parts layout and 
mounting are shown in the photo- 
graphs. The box is 24%” by 3” by 4” 
deep. The depth could have been de- 
creased by 1% inches by using a hear- 
ing-aid type mercury cell in place of 
the flashlight cell and by removing the 
blocking-oscillator transformer from 
its case. 

The transistors were mounted by 
means of bent soldering lugs. Although 
subminiature tube sockets could have 
been used, the transistors should last 
as the rest of the equipment, 
and therefore there is little reason for 
a change 


as long 


The crystal holder was wrapped in 
a piece of sponge-rubber to decrease 
the effects of shock, and mounted by 
means of a metal “strap.” 

Looking at the internal-view photo- 
graph, the crystal osciliator, using a 
CK721 transistor, is toward the far 
edge, altheugh the top of the crystal 
holder is visible at the lower right 
The blocking oscillator uses a CK722 
in this unit. It will be noted that sev- 
eral leads are soldered together on 
the edge of one of the chokes, L, in 
the foreground. This is the junction of 
C;, Cs, R,, and the transistor base. It 
is not one of the connections of L, it- 
self. It so happened that an extra hole 
in the choke base made a convenient 
tie point for these connections 


Adjustment 


The transistors 
are subject to wide 
characteristics and suitable allowances 
must be made in circuit adjustment. 
In setting up the crystal oscillator, the 
crystal and L. and C, should be discon- 
nected, and the current through L, 
should be measured. If it is much less 
than the normal value of 100 micro- 
amperes a resistor, R: (shown dashed 
in Fig. 2) should be connected and 
adjusted to obtain 100 microamperes. 
If the current is much greater than 
100 microamperes the transistor is de- 
fective. Next the crystal should be 


presently supplied 
variations in their 
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NE We = (/orld Wdforssr0%s1 so 


WORLD-BEATING RECEIVER AT A WORLD-BEATING PRICE! 


For shortwave listeners and 
amateurs, here’s a receiver that tops 
them all for value! 
features: (1) Calibrated bandspread 
for 80, 40, 20 and 10 meter bands 
(large 6" indirectly-lighted 
scales), (2) Advanced A.C. 
circuit uses 8 high gain miniature 
tubes plus rectifier, (3) covers 540 kes. 
to 40 mes. in 4 bands, (4) tuned R.F. 


Compare these 


lucite 
superhet 


{ot radin's Coden achievements 


re 


Malden, Mass. 


National Company, Inc., 


YOUR OWN ELECTRONIC MUSIC 


How to build and play my latest model 
electronic organ without a knowledge of 
music 

Send 3c stamp for air mail reply 
JIM KIRK, WEDEG, 
1552 Church St., San Francisco 14, Cal. 


RCA INSTITUTES, INC. 


service of Radio Corporation of America 
$50 West 4th St. New York 14 N. Y 
OFFERS COURSES IN 
ALL TECHNICAL PHASES OF 
RADIO, TELEVISION, ELECTRONICS 
Approved for Veterans 
Write Dept. RN-53 for Catalog 


stage, (5) two LF. stages, (6) 2 high- 
fidelity audio stages with phono input 
and 2-position tone control, (7) built- 
in speaker, (8) antenna trimmer, (9) 
high frequency oscillator 

gain control, (11) series 
limiter, (12) delayed 
jack, (14) 


separate 

(10) R.P. 
valve noise 
A.V.C. (13) “~ peg 


send-receive switch. 


And all this for only $119.95 


National 


CONTROL 
FOR YOUR 
TELEVISION 
SET 


Fits Any Moke 
or Model 
You Make 
ADOED PROFITS 
INSTALLING Sqnores 
orm oTwEer 
> wrt eenaiiien 
TURN SET OFF & ON 


CONTROL VOLUME 
eg $A rine 
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ADIUST CONTRAST 
All Glectrenic) 
Simple “ Complete Instruct 
bar I 


REE 
listing sll part 


ply 
staction 6 Guarentood Or Money Retunded 
—_—=— — 
Wemote © Co ‘trol Ge., 2-2 

bos Angeles 46. Satiterete 
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natics & 


820 me Seiten av 
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connected directly between the base 
and the emitter, a large variable con- 
denser substituted for C;, and C, ad- 
justed to produce the maximum out- 
put as observed at Terminal 2. The 
frequency should then be checked 
= | and if it is high an inductor, L., should 
10 & be connected in series with the crystal 
) +) and the frequency adjusted to zero 
beat with WWV. For this test the re- 
ceiver antenna terminal should be con- 
nected to Terminal 1. A small conden- 
ser C, across L, will facilitate the ini- 
tial adjustments while C, is used as 
the final (external) frequency trim- 
mer 


If the frequency of the oscillator is 
low initially, a condenser should be 

. y, 
wi 1 h t h e NEW connected in series with the crystal. A 


large variable condenser should be 


used for the initial adjustments 
Although a small X-cut bar was 

used in the oscillator described here 

it has been found that 100-kc. loran- 


cat. no. 1860 indicator crystals will work in the 
° ° 


Same circuit 
Outstanding performer for fringe area One forward lobe — 132 db Adjustment of the blocking oscilla 


installations where several high-band front-to-back ratio. | tor is comparatively simple, the best 
channels are operating. Eliminates 9 db gain across all | method requiring the connection of a 
seven channels. receiver to Terminal 3. Switch on the 
beat-frequency oscillator and, if pos 


Simple installation sible, tune the receiver to the low end 
2 Fe ea! of the broadcast band. Note the fre- 
Exclusive Taco Click-Rig — 


, | quencies of two adjacent harmonics of 

AM Gi @»> no screws to tighten. the 100-ke. oscillator, and then adjust 

| | % Mechanically balanced — R, so that nine signals are observed 
ideal for use with rotor. | between the 100-ke. points. To pro 


TECHNICAL APPLIANCE CORPORATION, SHERBURNE, N. Y. A NATIONWIDE NETWORK Gute Ge best Maniity RB. should & 
OF TOP DISTRIBUTORS set to the middle of the range pro- 
In Canada: Hackbusch Electronics Ltd., Toronto 4, Ont. CARRY TACO ANTENNAS ducing this result 


USED TELEVISION $2.95 EACH OR 2 FOR $5.00! aan nrg 


1. Raytheon Manufact in 
RECEIVERS meat cm react | 9° iret, Newton, Ma 
Large quantity available. Your cost $10.00 and a : : = rete 4 ee ta Ge , 
up. We can supply table and floor models, also Tagg Bee a nage epg 7 eoiaaate Py o Proc 
three-way combinations. Send 40c for price lists ; “ ~ % : pson ; 8 Wal 
and descriptions ertic 


% 


nw 


2 
~ 
o 


individual high-gain antennas, match- 


ing networks, and switching devices. Bazooka factory-tuned. 


( 


lace & Pietenpo 
, ¢ and Appl 
sistors, Proceedings of ti 
ACE TELEVISION TELEPHONE ENGINEERING CO. 5951 
401 North Burdick Kelamazoo, Michigan DEPT. O SIMPSON, PA. 1. Wallace & Raishbeck: “Dualit 
in Transistor Circuit Des 


Technical Journal ipril 1951 
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TAMOARD Bryn, TU B ES ywprvDUALls | NATIONAL ARRL MEET 


hipment accepted 


HE Seventh Annual ARRL National 
Convention will be held at the Sham- 
rock Hotel in Houston, Texas, July 9, 
ANDARD W New low Prices BRAND y 10, 11, and 12th. 

This event, the only national amateur 
si enna EW convention scheduled for 1953, is spon- 
SY3GT..$ .39 5 Sali 6W4GT .$ .49) 12S07GTS .63 sored by the Houston Amateur Radio 

wig a ‘57 ‘591 198G6G. 1.75 Club, Inc. An attendance of 2500 is 
a anticipated. 
25AVSGT 1. An interesting and varied program is 
25B96GT |}. being planned by the committee headed 
by Dr. Charles Fermaglich, W5FJF. 
Talks by some of the nation’s foremost 
hams and engineers have been sched- 

- uled. A special program has been set 
ieaaret 8 ee up for the ladies which will offer a di- 
12867. ° Dale versified and interesting schedule. 
(ae co a The registration fee is $13.50 per 
12SK7GT person and includes all of the regularly 


12SN7GT 2 a8 : . . 
scheduled activities, including the for- 

1 haul 

Many other types equally low priced—include all your tube needs with your order. mal banquet and dance. A pre-conven- 


One of the largest stocks in the country! . . : 
Terms: 25% with order, balance C.0.D. tion party the night of July 9 is not 
All prices subject to change without notice, F.O.B. New York City. Mail order division. included but will be open to all for an 
additional $2.00 fee. 
e e . Hotel accommodations should be 
ele sion Ma terial made direct with the hotels in Houston. 
AY Orp. Additional details are available from 
W5SFJF at 618 Medical Arts Bldg., Hous- 
125 Cedar St., New York 6, N. Y. * COrtlandt 7-4307 = — 
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The Hi-Fi Room of 
Boulevard Offers 
Immediate Delivery 
on the Following 


NEW MEISNER GOLDEN MATCHED 
HI Fil SYSTEM 


Webste 


magnetic } 


Ready to 
$199.95 


BRITISH 10 ELAC HI-FI SPEAKER 6 WATT 
8 OHM VOICE COIL Ea 


$9.95 


NEW GARRARD MODEL 80C 3-SPEED AUTO 
MATIC RECORD CHANGER 


$41.46 


S$ 99.50 
129.95 
139.50 


for Descriptive Literature on 


the Above Test Equipment 


t 
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RECEIVING TUBE SPECIALS 


Manufacturer's Surpius—Goxed—Fully Guaranteed 


SPECIAL PURPOSE TUBES 


$0.75 #26 
ao 636 
40 8025 
40 3€29 


PHONO AMPLIFIER 
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SURPRISE KIT! 


$199 
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AMPHENOL 
Double Stacked 
TV ANTENNAS 


Amphenol 114-322 
stacked T.V 
1Oo ft 


fouble 


yntenna wit 


yaoi TV 


BAT HANDLE TOGGLE SWITCHES 


Poles | EACH 10 EACH 


NET Lots of 


TV BARGAINS! 


ft 


TRANSFORMER SPECIALS 
All 115 Volts 60 Cycle Primaries 


1A 
\ 


on $6.95 
y volte ver $1.95 


PM SPEAKERS 


whe 


12” DYNAMIC SPEAKER 


! Mt actured by Rola 


SCOPE TRANSFORMER 
MA 7 ‘ ts 


” centers 


at 1¢ 


Silos 
12.95 
i395 


BOULEVARD ELECTRONICS, Inc. ~ 


a | w 


N 


COMMUNICATIONS 
RECEIVERS 


KIT PRICE +5950 
WIRED and TESTED $89.50 


FEATURES: 


2 Watt PP. Audio @ Amplified AVC @© Voltage Requ- 
lated Oscillater Supply @ Noise Limiter @ Geat Oscil 
@ Air Tuned #.F. Trimmers @ 2 Stage Perme 
ability Tuned 455 KC 1.F. Plus Crystal Filter @ Phone 
Jack—Built-in Standby Relay @ Operates on 105 to 
125 Volts AC or OC Power Source @ Frequency Range 
200 KC to 400 KC and 4906 KC to 19 MC in Six Bande 
@ 40:1 Geared Ratio Dial Drive @ 11 Tubes Plus Se- 
enium Rectifier @ 65G7 RF AMP. @© GSETY Mixer © 
2-68G7 t.F @ GHEE 2nd Det & WN. L @ osFr7? ave 
AMP. @ GSL? BFO & Ist Audio © GSL7 Phase tn 
@ ©.F. 25L6GT Audio © VR-75 Voltage Regu 

@ Full Vision Calibrated Dial 

high x 124% deep @ 
@ Front pane! silk 
@ Shipping weight 45 ibe. «© 
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wrinkle screened to 
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e KF Gat ux Ga e 
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COMPLETE KIT 


BOULEVARD SPECIAL 


V-M MODEL 950 RECORD CHANGER 


AUTO VIBRATORS 


F. P. 


) volts M 


CONDENSERS 


MISCELLANEOUS BARGAINS 


COPPER OXIDE RECTIFIERS 


" 


A) . 
$2.00 


TERMS: 25° Depos: Salance COO 
Inctude postage with parce ost orders a prices 
F.0.8. Chicago and subject to change without no 
tice. All merchandise subject to prior sate 


HERE’S A TIP!: 


THE AMAZING NEW 


RCP 


MODEL 706A 
“WIDE RANGE” 


SIGNAL 
GENERATOR 


IS IN A CLASS WITH 

SIGNAL GENERATORS 

SELLING FROM $90.00 
TO $125.00 


YOUR COST IS ONLY 


°6750 


COMPARE IT 
YOURSELF! 


new signal generator 


ass For equivalent per 


is the finest 
formance 


vuld be compared only with 


in & ranges 


MENTAL ranges cover up through 
ecvele 


ACCURACY: 


trent 


within 1° of calibration adjust- 
STABILITY: and constancy of calibration is 
ired by special electron-coupled « 
ign, permeability adjusted coils and ai 
r capacitator 
MODULATION: 400 cycle sine wave 
cilla ’ “dulation 
Abo 
At this 
curs in all 
ignal is available if desired 
SHIELDING: Thoro hielding of all critical 
and compo s either individually or 
partment o ” This sCillater 
coil assembly sttenuator, switching cir 
eu Transformer is electronically shielded 
ATTENUATION: Ladder type step attenuator 
consisting of a multiplier and fine attenuator 
control 
AUDIO OSCILLATOR: 1400 cycles at 50 ohms 
output impedance is available for external use 
terminals on panel 


application 


includes o 


Right seales are clearly calibrated—continuous 
reading from 150 kilocycles to 220 megacycles 
Planetary drive gives vernier tuning with no 
backlash. Tube complement——6BA6, 6SJ7T, 6X4 
A high quality instrument in performance, con- 
struction and appearance. Size 15°x9"x7". t 
14 Ibs. Complete with leads, ready for eperation 
on 105-130 volts, 60 cycles 


Write for the new 19353 
RCP catalog to Dept. RN-6. 


RADIO CITY PRODUCTS CO., INC. 


International Short-Wave 
(Continued from page 69) 
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Jose, has been on 6.755A lately, heard 
as early as 0900 and goes past 2100. 
Radio Excelsior, 6510V, San Jose, 
opens 0700. (Stark, Texas) 
Cuba—-COBC, 9.363A, noted with 
strong, clear signal 2200; all-Spanish. 
(Hornstein, Mich.) COCQ, 9.670A, Ha- 
vana, listed 5 kw., noted around 2100; 
has commercials. (Gaylord, Washing- 
ton State) Radio Salas, 9.040A, noted 
1910, good level. (Hyson, Md.) 
Czechoslovakia— Prague, 9.504, noted 
with news 1400. (Pearce, England) 
Heard to North America on 9.550 at 
1930-2000, 2300-2330. (Maynard, Ky.) 
Ecuador—Officials of HCJB, Quito, 
airmail me that progress in the move 
of the transmitting facilities to Pifo 
has been slowed down due to floods in 
that area which washed out the rail- 
road in several places; 
move is made, HCJB 
much improved signal 
antennas. Watch foi 
over the air; 


as soon as the 
should have a 
over its new 
announcements 
i he n 


reception reports 


change is announced will be welcomed 

In verifying, HCAC, “La Voz de la 
Democracia,” Quito, listed current 
channel as 6.060; heard recently on 
6.070AV, once on 6.072, after 1800 
(Mercier, France) Radio Nacional de 
El Condor, Guayaquil, listed 6.130, was 
noted recently on measured 6.1216 
from 2335 to 0035 sign-off, good sig- 
nal. (Rastorfer, N. Y.) 

Eguypt—Cairo, 11.815, noted closing 
1600 in English. (Saylor, Va.) 

Cairo'’s new 100 kw. transmitter on 
9.752A is heard in Australia from 
opening 0100 to 0230A fade-out. (Radio 
Australia) Heard on this channel in 
Arabic for Middle East 1100A-1420A. 
(Bellington, N. Y., others) 

El Salvador—YSS, 9.555, San Sal- 
vador, noted closing 2300. (Ferguson, 
N. C.) Heard on 6.010A to 2105. (Pat- 
terson, Ga.) 

England BBC's North American 
Service is heard on 15.31, 1000-1215, 
1300-1415: 11.93, 1415-1545; 9.825, 
1545-2115; 6.195, 17000-2200, and 6.125, 
2300-0115. (Woodson, N. Y.) 

Ethiopia Addis Ababa 
noted in English 1330-1430. (Little- 
field, Mass., others) Should have a 
new 15 kw. transmitter on the air 
soon. (Radio Amateur, London) A re- 
quest has been made for channels in 
each band. 

Finland—Helsinki, 15.190, noted with 
news 1430; in French 1445. (Little- 
field, Mass.) OTXT7, 6.120, heard in 
Sweden 1030-1138. (Hanel) 

France—-Paris, 11.9555<A, 
French 1445-1500, fair level. 
Colo.) 

French Equatorial Africa 
ville, 11.970, noted with 
(Boepple, Ohio) 

French Guiana— Cayenne verified 
for Bellington, N. Y., with attractive 
color photo card; schedule is now 
1730-1830 on 6.199, 350 watts in 
French. 


15.047AV, 


noted in 
(Brown, 


Brazza- 
news 1545. 


French West Africa—-Dakar, 4.955<A, 
noted with news in French 0300: runs 
0130-0330. (Saylor, Va.) The 9.560 
channel noted to 1720V_ closedown. 
(Washington, N. J.) 

Germany Overseas Service over 
NWDR, 7.29, Hamburg, noted 1730 in 
German and English . asked foi recep- 
tion reports. (Pearce, England) RIAS, 
6.006, Berlin, noted in Sweden 0500- 
0700. (Hanel) 

Greece—-Current schedule of 
Athens is 2200-2300, 9.607; 
11.718; 1230-1600, 7.300; 
9.607; 1730-1900, 7.300. A neu 
the Central Forces Radio Station, 
7.420, Athens, has been heard test- 
ing to 1705 sign-off. (Radio Sweden) 

Guatemala—TGNaA lists channels of 
5.9525, 9.668, 11.850 Pa.) 
TGWB, 6.180, noted TG2, 
6.62, Radio Morse, 1915-1930. 
(French, Mass.) 

Haiti--4VEH, Cap Haitien, is 
using 9.685 daily (except Thu 
is silent) 0600-0900; additional broad- 
cast Sun. 1630-2130 is now on 9.713A. 

1VRW noted varying around 10.001- 
9.901; heard 1235A in French. (Cor- 
son, lowa) Radio Haiti noted on 5.835A 
in French usually, but sometimes has 
English 2130. (Dexter, Iowa) 

Honduras Radio Progre SSO de 
duras, 6.184, identifies 1835; at 
has heavy QRM. (Stark, Texas) 

India—-AIR now radiates to the 
United Kingdom-Europe 0230-0330 on 
17.740, 15.380. (Radio Australia) Noted 
0830-0945 in English to Southeast Asia 
parallel on 15.380, 11.850. (Washing- 
ton, N. J., others) 

Indo-China (Vietnam)—Radio 
France-Asie, 15.420, Saigon, noted clos- 
ing down 0945. (Bishop, Ohio) With 
news 0500 (Sanderson Australia) 
Wants reports on this outlet to Box 
412, Saigon. (N. Z. DX Times) Heard 
now on 9.745A to Europe in French and 
English 1030-1130; English last half 
hour. (Pearce, Catch, England) “Voice 
of Vietnam” is good level in English 
0920-1000 closedown on 9.62, 7.288 
(Riggs, Calif., others) Hanoi, 7.405, 
heard 0715 with French news, music; 
fair level. (Sanderson, Australia) 


Radio 
1115-1130, 
1630-1800, 

outlet of 


(Parsons 
1930-2000 
heard 


now 
when 


Hon- 


times 


Peter Ridgeway, Consort Mine, Noord- 
kaap, E, Transvaal, South Africa, one of 
the world’s leading DX-ers and a regular 
contributor to the ISW Department. uses a 
G.E.C. Brt. 400 communications receiver 
and a Marconi frequency standard. His 
antennas consist of seven arrays—four di- 
poles, two single-wires, and an inverted 
“V"—beamed to most parts of the world. In 
the four years in which he has been an 
SWL. he has received 375 verifications from 
107 different countries—an excellent record. 


RADIO & TELEVISION NEWS 


. gua Radi Sport | 0) Panama HOSO. 5.996. note 
session, mg with Spanish 1800-2. L) ralia 0645 with Spanish news 
innounces ter, lowa) (Sanderson) 
gerwa Radio Nigeria, | gos, noted Peru OAN6I Radio Cont é f 
1800A to 1500 closedow BC Arequipa, noted back on 6.336A fron 
6.305; news in Spanish 2015; weak 
CWYRM (Mercier France) OAN4AN 
Ulan-Bator is ne 15.105, Lima Radio El Sol, is fai 
from around 0400 t around 1645. (Niblack, Ind.) 
down 1000. (Japanese Short Way Philippine S DZH3 4 O00 Rad 
} Philippines, now uses 1 kw 1600-1006 
Japan. 7.18 noted 0600 wit akistay Padio kistan has new (ISWL, England) Radio Free Asia re 
allel 9. 75; JKM, 4.940, noted 213 ver 15.33 : (Radio Au lay over DZI5, 11.940, Manila, is stro: 
510 v i lish lesson tralia) Noted with news 1015 ove! in Britain with news 0950, off 1OI14A 
Sanderson ustral heard to 9.484, 11.885. (Pearce, England) Heard (Pearce) DZH9, 11.855, Manila, noted 
Western North Ar ver 11.705 on 11.885 with Home Service 1915 recently with special program (£ng 
st) and 15.13 t 0000-0100. (Gay on 17.750 at 2315; 11.674 noted itl lish) at 1000 to USA. (Pearce, Eng 
Radio Japa hopes 1 nd news 0645: 15.335 has news 1930; noted ind; Riggs, C others) 
urope parallel 1430-1600 over 235. TO Portugal vadio Nacional, Lish« 


! 


Good level 
yn) FBS 


LoUU but < rma 


rtly have a ne 1) KW 


mitte n operation. (WRH) | 4 
Valaya--BFEBS, Singapore not 
on 11.955 at 0945 with BBC rela 
| 


(Pearce England) On 7.120 around 
0630 wilt! native progran Englisi \ 
announcements. ((Saylor, Va., others) 
Radio Malaya, noted in Enalish 0945 
ood level. (Riggs, Calif.) Over 6.135 
at 0600, fair level in N. J. (Washing 
ton) Kuala Lumpur, 6.025, has BBC 
news relay 0600. (Riggle, Obkio) 
Mexico Despite persistent overseas 
reports that the Mexican on 15.205A 
is an outlet of “La Voz de Mevico 
(XEXE), it really is—-and always has 
been—-XESC (relaying m.w. XEMC) 
and its slogan sounds like “Heraldos 
de la Tela de Junco Announcements 
do not indicate any affiliation with “La 
Voz de Mexico.” (Stark, Texas, others) 
XEUW 6.020 Vera Cruz noted to 
0042 recently. (Patterson, Ga.) 
onaco ‘f s Radio Mont ‘“ar- 
Figs 4 4 can . hoe ‘. “sam Ask your distributor 
(WRH) for Stancor bulletins 


Vozambique Portuguese outlet, 46) and 465, listing 
1.870, noted 1200 with chimes, closing replacement applico- 
1514 with “A Portuguesa.” (Pearce, ‘ i j Se 
England) tions of these trans- y 2 


Lourenco Marques good lately in formers—or write A-8132—Reploces Muntz A-8136—Reploces Phithor 


,’ lish ses *kdavs 2300-00230 ; monic 280-263, 2860 
E nglish ession weekday: 230K 003 on directly to Stancor #T0-0031; used in 1951 265-2 ond $80.265. Used 
9.766A. (Riggs, Calif.; Norman, N. ¢ . ond 1952 production In oll sets built since early 


others) Sundays at 0000-0100, fair for your free copy. > Covers opproximately a ere = — 
“ee ~ : ilver 2 
level. (Balbi, Calif.) Noted parallel 300,000 Muntz sets “private label’ sets 


over CR7BU, 4.916, and on 3.490 (has 
QRM). (Washington, N. J.) 

Neu Zealand Revised schedules Stancor Transformers 
are to Australia 1300-1645. ZL7. 6.080 ore listed in Howard W. STANDARD TRANSFORMER CORPORATION 
1700-0045, ZL3, 11.780; 0100-0545, ZL7 Sems’ Phototact Folders, 3584 ELSTON AVENUE + CHICAGO 16, ILLINOIS 
6.080. To Pacific Islands 1300-1645 John W. Rider's EXPORT SALES 
ue aan. 45 -. as Tek-Files, and the — 
ZLS. 9.62: 1700-0045. ZL9. 11.810: 0100- Howard Company's = R Roburn Agencies, inc, 39 Worren St, New York 7, N.Y 
0545, ZLS&, 9.620: closedown is 0545 


. Counterfacts. 
weekdays, 0620 Sat., 0500 Sun 
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Yes ...of course Radio Receptor Co. 


MIXER DIODES 
For U.H.F. — TV Tuners 


Featuring 
polarity at 
a glance! 


The taper of the diode case allows polarity iden- 
tification at a glance or at a touch thus speeding 
up assembly and reducing the possibility of 


error in connecting the diode into the circuit. current t 


flow 


1N72 Noise figure as a mixer better than 15DB @ 750 
Germanium MC with 43.5 MC-IF circuit having a noise band- 
width of 3 MC and a noise figure of 4 DB 


1N82 Noise figure as a mixer better than 120B @ 750 
MC with 43.5 MC-IF circuit having a noise band- 
width of 3 MC and a noise figure of 4 DB 


Silicon 


INTIO 
Germanium 


Noise figure as a mixer better than 12DB @ 750 
MC with 43.5 MC-IF circuit having a noise band- 
width of 3 MC and a noise figure of 4 DB. 


Radio Receptor Co. is one of the major producers of 
Standard Germanium Diodes, Germanium Transistors 
and Seletron Selenium Rectifiers for radio, TV and 


other electronic circuits, Write for information! 


SELETRON & GERMANIUM DIVISION 


RADIO RECEPTOR COMPANY, Inc. 


Since 1922 in Radice and Electronics 


SALES DEPARTMENT; 251 WEST 19TH STREET » NEW YORK 11, WN. Y. 
FACTORY: 64 WORTH STH STREET + BROOKLYN 11, WN. Y. 


ey 


A 


For a Heavenly Soldering Job, Insist on 
Ung arith. Yugols 
6 ¢ 


Need we say more? 


Write for Catalog RN-O 


Ungar ELECTRIC TOOLS, INC.,Box 312, Venice, Calif. 
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has been asking for reports on its North American fre- 
quencies of 5.976, 6.373, 9.746 at 1900-2100. (Boepple, Ohio) 

Portuguese Guinea—-CQM, 5.838, Bissau, noted 1650 
with news in Portuguese. (de Mesquita e Sousa, Portugal) 

Portuguese India—Radio Goa, 9.610, often carries 
“Bringing Christ to the Nations” (English) 1030. (Svens- 
son, Sweden) Lists transmitters in the 31-, 49-, and 85-m 
bands (probably 9.610, 6.025, 3.425), daily 2030-1130 

Reunion—Lists channels of 4.820, 7.170: heard on 4.820 
at 0900-1310 (to 1345 Wed., Sat.) (Ridgeway, South 
Africa) 

Roumania 
in Pa. (Black) 

Saudi-Arabia—Djeddah noted around 2250 in Arabic 
over 6.102A parallel 7.200A. (Washington, N. J.) 

South Africa—SABC, Johannesburg, noted closing 1130 
on 11.937; reopening 1145 on 9.595A. (Pearce, England) 
Heard closing on 9.595A channel 1505. (Bellington, N. Y.) 
Heard in Britain on 4.895 from 1430. (URDXC) 

South Korea~-HLKA, 7.935A, Pusan, noted opening 0257 

weak. (Gay, Calif.) HLKB, 9.555, Seoul, is scheduled 
2130-0030, 0500-0900, 1600-1830. (ISWC, London) Noted 
by Sanderson, Australia, 0400 with Korean news, then 
Western music. 
Radio Merida is now near 7.140 to 1800 close- 
down. (Pearce, England) Malaga, 6.979, good level 1335 
(Catch, England) Madrid, 15.625, closes 1155 with anther 
(NNRC) 

Syria—Damascus, 17.865, noted in English 1000-1045 to 
India-Pakistan. (Svensson, Sweden) 

Switzerland—Berne, 9.655, noted with English for West- 
ern Europe 1345-1430; in Italian 1430. (Morrison, R. I.) 
Heard at good level on 6.165 to North America 2030-2115 
and later. (Carroll, Me.) 

Taiwan—BED6, 11.735, Taipeh, heard 2315 with news; 
BED32, 9.778A, noted 0500 with Western music, Chinese 
news; BED7, 7.130A, heard 0700 with Western music; 
BED26, 10.080, noted 1745, fair level in Chinese news, 
music. (Sanderson, Australia) 

Tangier—Although Radio International, 6110, is now 
using its new 50 kw. transmitter, signals are still badly 
QRM'd and detailed reports are requested to 34, Rue 
Goya, Tanger. QSL’s will be accompanied by p! 
new transmitter. (Radio Amateur, London) 

Thailand—-Bangkok, 11.910, noted with news 0500, on 
6.240 with news 0615. (Sanderson, Australia) Heard over 
7.105 at 0643, weak, native. (Ballou, Calif.) 

Trinidad—-Radio Trinidad, 9.625, noted with news 0700, 
BBC news C800. (Saylor, Harold, Wisc., others) 

Turkey—Ankara, 17.825, noted closing English for Fat 
East 0915; opens 0830. (Pearce, England) TAS, 7.285 
heard closing English 1645. (Harris, Mass.) Teknik Uni- 
versity, Istanbul, 7.030, is good strength in Britain 1315- 
1500. (Short Wave Listener, England) 

Uruguay—-CXA19, 11.835, Montevideo, fair around 1700 

USI (Indonesia)—‘Voice of Indonesia,” 9.710, Diakarta, 
noted 0930-1030 in English to Southeast Asia; announces 
4.910 parallel; heard over 11.770 at 1400-1500 to Europe 
New Zealand; news 1430. (Pearce, England) With news 
0615. (Sanderson, Australia) Makassar, measured 9.550 
noted 0520, fair level, swishing QRN. (Ballou, Calif.) 

USSR--Khabarovsk, 5.940, noted 0420, fair level, nice 
music; Alma Ata, 9.380, heard 0820, fair. Moscow noted 
opening to North America in English 1820 on 7.24. (Bul- 
lock, Duddy, Ind.) 

Venezuela Radio Rumbos, 4.970, Caracas, fair with 
news 1845. (Maynard, Ky., Richmond, N. Y., others) 
YVMS, 4.850, Barquisimeto, noted 2109-2130; CWQRM. 
YVKF, 4.880, heard 2350-0012. (Patterson, Ga.) 

Yugoslavia—Radio Yugoslavia, Box 97, Belgrade, tested 
recently to the Americas 2030-2130 on channels of 6.100, 
9.505, 7.200, 11.735; by this time probably will have set 
tled down on one or more of these outlets. (Bellington, 
N. Y., others) 


sucharest, 9.254, noted 1600-1645, poor level 


Spain 


oto of 


* + * 
Press Time Flashes 
Myron Smith, N. Y., reports a station announcing as 
“Radio Germany,” broadcasting from Berlin, at 1300 with 
English on about 9.800. 


RADIO & TELEVISION NEWS 


VLT. Port Moresby British New 
Guinea, by this time will have vacated 
9.520 and 7.280 in favor of 6.130; sched- 
ule is VLT6, 6.130, Sat. to Wed., 1545- 
1745: Thur. 1545-1730; Fri. 1645-2000; 
Sun.-Thur. 2100-2245, 0100-0745; Fri 
2100-0800: Sat 2100-2300. 0100-0700 

Radio Peking, China, lists English 
for 1730-1800 6.100, 7.500, 9.040 
10.260, 11.690, 15.060, 15.170: 0400-0430, 
6.100, 10.260, 11.690, 5.060; O830-0900, 
11.690, 15.060. (Boepple, Ohio) 

TGWA now 
Belize Program” (English) 
earlier 1800-1900 on 9.760 on 
Wed Fri. only; TGNA is 
to 2200 in Spanish 
2300 (Sun. to 2330) 
9 668 English 

The French-speaking 
9.430A at 1745-2000 appears to be “Ici 
Basse Terre, tadiodiffusion Fran- 
Guadeloupe; has much CWQRM 
QRM 


‘The 
hour 
Mon., 
ard 
2200- 


Guatemala has 


One 


now he 
on 5.9525 
and 
(West, Va.) 
station on 


uses 5.9525 


for 


session 


caise,” 
and 


9.440 


from Brazzaville on 
Frequency varies around meas- 
ured 9.4353. (Rastorfer, N. Y.:; Ni- 
black, Ind.; Washington, N. J 

Suva, Fiji Islands, 
9.995 (varies), closing 0500 with “God 
Save the Queen;” relays ABC news 
from Australia 0400. (Saylor, Va., Ro- 
senauer, Calif.) 

A new Costa Rican 
on 6.008 announcing 
Cristal en San 
200 at good strength; 
m.w., and TIHVC 
ZPA3, Radio Teleco en Asun- 
11.853A, P noted open- 
ing 1700 with Spanish; on 
Tue. has religious broadcast 1745- 
1800 IVWA Radio Citadelle, Cap 
Haitien, Haiti, is heard in France as 
early as 1700 on 6.301; announces “Ici 
Radio Citadelle, Poste 4VWA au Cap 
Haitien, capitale touristique de la Re- 
publique d’Haiti, Granaes Antilles;” 
news in French 1800 A Haitian 
is 4VGF, Radio Independence, Gonai- 
-aport and chief town of North- 
Province; 6.340, heard 
around 1850-2015 closedown; news in 
French 1900. Haiti is to commemorate 
the 150th anniversary of its national 
independence (1804) next year 
which event occurred in Gonaives. 

Peking—China, or relay thereof is 
heard on 9.76A as early as 1025 and to 
after 1230 in parallel with 7.50, 9.04, 
10.26. (Gay, Calif.) 

Radio Ceylon now 
VOA to Southeast Asia in 
1030-1230. (Gay, Calif.) 

A new station in Malaya is 
Forces Service 
pore 
when 


some 


others) 
noted back on 


heard 
“Emisoras de 
ard 
call seems 
S.W com- 


has been 


Radio Jose,” he: 
2030-2 
TIHV, 
mercials 
cion, araguay 
news in 


neu 
ves, a Sé 


west uses 


uses 9.57 to relay 


English 


“The 
Singa 
0700-0900 
the 
opening, 
Australia) 
testing its 
the 


Broadcasting 
heard on 5.010 at 
closes with God 
Queen;” only English is at 
closing. (Paris, Gillett, 

Cairo should be 
kw. transmitters to 
soon. 

A letter from 
Aden that 
tion is operated there 
and Wireless, Ltd., makes available a 
transmitter on request on 6.045, 250 
watts; no new developments in radio 
are contemplated. (Scheiner, N. J.) 


Save 


new 100 
Americas 


the Government of 
no broadcasting sta- 
but that Cable 


Says 
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tangoon, Burma, plans to expand 


both its internal and external services 


new powerful transmitters 
Broadcasting 


HLKB, 
7.935 
1030 


staff, 
and a 
House. (Scheiner, N. J.) 
Japanese Short Wave Club says 
Pusan, is now using 2.510 and 
with 1 kw. at 2100-2400, 0300- 
1600-1830; Seoul, 9.555, is paral- 


including an increased four 


new 


The 


lel. 


to extend its schedules soon: 
licensed to increase 
mitters 


Ecuador 
and 9 


sf 


Pan-American Radio, Tangier, plans 
has been 
power of its ti 
(Scheiner, N. J.) 

La Voz de la Democ 
announces 
signs off 2335. (Villela, 
from Radio Vila Verde 


China, 


ans- 
racia,” Quito, 
5.970 
Md.) 
Ma- 
is no short 


channels of 
560: 
A letter 


au, Pt says there 


wave station operating in that colony 
at present, but that the Radio Clube 
may use its 1 kw. short-wave trans- 
mitter on 9.500 later on. Radio Vila 
Verde, while awaiting a new m.w 
transmitter, did use the Radio Clube’s 
9500 station in March-April 1951 
only: there been no short-wave 
transmission Macau then. 
(Scheiner, N. J.) 
The VOA relay 
Greece is to have a 
wave transmitter. (Cushen 


- . * 


has 
from since 

Salonika, 
, small short- 


N. Z.) 


>- 
paase at 


new 


Acknowledgment 
Ple keep those FB reports com 
ing in to 948 Stewartstown Road, Mor 
gantown, West Virginia, USA. Thanks 
fellows K.R.B 


Low Prices « 


Equal to $175 
TV Aerial Systems 
360° SUPER 
DIRECTRONIC 


Electronically Rotates 
in All Directions 


Exclusive Snyder En 
gineering and or ~~ 
cuts cost to 


INIK he AM 
t ay I ri THI-X 
Al 


ORDER BY MAIL FROM 


WHOLESALE RADIO 


Complete Stocks « 


UHF YAGI TV ANTENNAS 


Model UHF 3A—Channels 14.28 $375 
each 


TV ANTENNAS 


Was $4.95 


CONICAL ARRAY 


ee 


All channels BS hi-tensil 
aluminum alloy elements 
Snyder Mode! KA44 Less 
Mast 


YOUR 
395 


95 


$2.95 each 
in lots of 6 


Fast Shipments 


Immediate Shipment! 
**PRECISE’’ 300K © 
7” SCOPE KIT 


Senstitetty—-Leee thon 10 mv. 


Has true 


i vert, #te 
‘ Hiwhest 
vLeTe with All 
HAR “ M An AND rea-my Ter 
’ BOOK 


More Famous PRECISE Kits! 
620% RF-AF-TV & MARKER GENERATOR HIT 
i head 38.95) 


$33.05 
$53 95) 
635% “UNIVERSAL AF SINE, SQUARE & PULSE 

G ENERATOR «IT 
610K “ Stomar oenanaton. wey 


6.95) (O10 wire 


' 
oo7K vive Kir witw is werer 


RESISTOR & CONDENSER BARGAINS 
100 ASS'T RESISTORS. ‘2-1-2 W “$1. 
50 ASS'T MICA COND. Smmf to .00! mf. 


Why Waste Time Woait- 
» ing for Test Pottern 


RMS TV BAR 
GENERATOR 


Makes Actual Bare on 
ny TV Screen 


Make @ ate on- the 


Oper 
‘ 


BY, 95. Sa ae 


Was $4.95 
DOUBLE V ARRAY 


Was $4.39 


HI- Lo ARRAY 


4 hi- 


Completely 
Model 


PIC TUBE suenrensn “9 


“SUTCO” UHF CONVERTER & 
MHF BOOSTER mm 1 UNIT 


ues ! 


ate om i 
for UNDP 


for une $35.70 


FREE! Be, ee Value-Packed FY! 


Write for ‘High 
Bq Audio Guidel 


FREE! Hi-Fi minded 
Fidelity Magic 


311 W. 


WHOLESALE RADIO PARTS CO., Inc. 


BALTIMORE ST., BALTIMORE 1, 


MD. 


How to use 


CGH LID 


to cut down 
contract 
service calls 


Krylon is a tough, quick-drying Acryl- 
ic coating with many important TV 
applications. To apply, just push the 
button on the aerosol can and spray— 
that’s all you do! 


Because of ita high dielectric strength, Krylon 
helps prevent corona. Here technician Bernard 
Vanella—on the ataff of dealer Mort Farr, Vhila- 
delphia—*“Krylon-izes” high voltage coil and 
insulation, the socket of the high voltage rectifier, 
component parts of the rectifier circuit 


a 
Kdward Weigand, Farr service man, sprays 
Krylon on entire antenna. Krylon shuts out 
moisture, cain, salt spray-—prevents corrosion 
and pitting—-keeps picture quality at peak. 
""Krylon-izing”™ increases your cus- 
tomer’s satisfaction and jumps your 
own profits! Nationally advertised 
to your customers ! 


TECHNICAL CHARACTERISTICS 
Dielectric constant—3.8 to 2.4cm 
(1,000 cycles) 
Dielectric strength—400 to 800 (num- 


ber of volts necessary to cause electric 
arc through Krylon coat one mil thick) 


Electrical resistance — 10'° ohms /cm! 


See your jobber, or write direct. 


KRYLON, Inc., Dept. 2706 
2038 Washington Ave., Phila. 46, Pa. 
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NEW TV PRODUCTS 
On the Market...........__. 


SIGNAL GENERATOR 
Receiver and amplifier gain 
tivity, sensitivity, and image rejection 
are a few of the u.h.f. television meas- 
urements that can be made with the 
new signal recently an- 


selec- 


generator 


nounced by Hewlett-Packard Company 
of 395 Page Mill Road, Palo Alto, Cal 

This master oscillator power ampli- 
fier generator is designated as the 
Model 612A. It offers continuous cov- 
erage between 450 and 1200 mec. Fre- 
quency and output are directly set 
and read on large dials. No charts or 
interpolation are necessary. Maximum 
output is .5 volt into 50 ohms through- 
out the frequency range. 

Full details and price 
are available from the 
request. 


“SERVICE CARD FILE” 

Oelrich Publications, 4135 N. Law- 
ler Ave., Chicago, Ill., is now offering 
its #700 “Master Service Card File” 
business control system 

Designed specifically for radio and 
television dealers, the “‘file’’ 
consists of a metal file box, 500 5” x 8” 
master service cards, and one set of 
alphabetical index cards. The card 
functions as a customer account card 
on which customer information, serv- 
ice details, sales details, warranty, and 
service contract expiration dates are 
entered. Cards have 
tails of 15 service jobs per custome! 
and are printed in brown on buff 
ledger stock. 

A sample card and 
available on request. 
will handle this item 


information 
company on 


service 


spaces for de- 


catalogue are 
Parts jobbers 


NEW CAMERA COMPONENTS 

A package of five electronic com- 
ponents especially designed to comple- 
ment the RCA-6198 “Vidicon” indus- 
trial television camera tube has been 
announced by the tube department of 
Radio Corporation of America, Harri- 
son, New Jersey. 


The new components include a «dk 
flection yoke (216D1), focusing coil 
(217D1), alignment coil (218D1). hori 
zontal-deflection-output transforme: 
(233T1), and _ vertical-deflection-out- 
put transformer (234T1). These parts 
are engineered to provide good sweep 
linearity, high deflection 
efficient coupling 
proper focusing, and accurate 
ment of the electron beam 

The new “Vidicon” industrial tele 
vision camera tube with which thes« 
components are used is only one-tenth 
the size of a standard broadcast cam- 
era tube. It makes possible the 
of compact, simple 
equipment for 


sensitivity, 
between circuits 


align- 


design 
lower-cost Camera 


non-broadk 


CR TUBE SHIELD PAINT 
Micro-Circuits Company of 
Buffalo, Michigan is in production on 
a new conductive shielding 
static shielding of CR tubes 
high-voltage power supplies 
voltage generator windinys, et« 
The new paint, RS12, is low in 
has high conductivity, excellent 
hesion and durability, heat resist 
and viscosity suitable for spraying 
cording to the company 
For data and price MRI11 
contact Dept. RN of the company 


New 


paint for 
meters 


high 


sheet 


SERVICE TOOL 

Rytel Electronics Mfa. C 
Irwin Ave., Inglewood, Cal , 
iy offering its new “Glo-Aicdc 1 dual 
purpose tool that is designed to speed 
up repair jobs fo> radio and TV tech- 
nicians 

Both ends of the new tool h ive St 
der-resistant tips. One end has a slot 


* 


is curre! 


for securing wire to be soldered. The 
other end is a high-voltage probe with 
a neon glow bulb for testing high volt- 
ages without danger of shock 

The plastic handle is 5” long and 
the total over-all length of "the tool 
is 8%”. 


U.H.F. LIGHTNING ARRESTER 
JFD Manufacturing Co., Inc. of 6101 
16th Avenue, Brooklyn 4, N. Y. has 
brought out a new u.h.f. lightning ar- 
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I r that minimizes stray capaci- 
tances and inductances 
The new unit, the Model #AT103 wl = © rotLow ARROW For BIGGEST 
improved mechanical and . Fier STOCK AT LOWEST PRICES 


lectrical design, lowers impedance to 


the same uniform 300 ohms which the " te iif e@ RADAR TRANSMITTERS 
ina and receiver r. This uni- . Leh @ RECEIVERS TUBES PARTS 


of impedance over the entire 
id prevents loss of signal and 


produce a clearer! picture 


nanufacturer will furnish 


AN APS-4 AN APS-6 


Airborne rador. New. Airborne rodar set. New. 
Complete . UR. Complete 


on request 
lise AN APR-4 AN APS-3 
RECEIVER & TUNING UN P.U.R AIRBORNE RADAR SET. Now Complete P.ULR 
INDUSTRIAL TV CAMERA 


A miniature television camera unit, C.A.P. SPECIAL COMBO 


the “Tel-Eve,” which is completely 


se If-contained has been introduced by BC-624 VHF RECEIVER 
the television transmitter division of ‘ ng 0 6 MC. Less tubes & crystals $19. 95 
, 1 cor dope Used, good cond 


the Allen B. Du Mont Laboratories, 


Inc BC- oss VHF TRANSMITTER 
The e j Sig *( or closed- ( rar ov tubes crystals, 
The new unit, designed for closed oa. f 00-18 tube  & er l $12, 95 


circuit television, is a complete cam- 


BOTH t{ANSMITTER & RECEIVER 
chain with all associated power, er aot «. in th ® 


INTERPHONE AMPLIFIER 
BC.709-8 


“ $6.95 SS Saintes ond Gene ' $3.95 


BC-604 30 W. FM TRANSMITTER I 
Mé band Id 


see 25 FAMOUS MINE DETECTOR 


min companile 


WHILE THEY LAST! $59. 50 
COMMAND EQUIPMENT — 274N) 


and Used New 


synchronizing, r.f., monitoring BC-442 ANTENNA HELA an Ries eo-488 Wim 
J os mc-2ii 


output equipment, plus the camera it- ec-451 iT THI 1. BO 50 FT-234 
8c.450 ‘ tie FIVER RE Mc rT: 
self, contained in a small camera head CONTROL Be 9s FT-226 2 
MC-215 MECHANI RIVE = hy 
about the size of a portable typewriter . Per Tenet  ebereerdercerts 9s *T-221 " ; PLATE for €T-220 
ase 8C-496 2-POSITION RECEIVER FT-220 MOLUN # RACK for 3 fe 
as ONTROL HOX es ’ po bpm 
FT-225 MOUNTING PLATE for @C-486 
. . ‘ » « - SC-455 6-0 MC RECEIVER, With tubes ee es 8C-456 MODULATOR r scr.274 
It is simple highly por table , and can BC-454 MC) With tut 9.95 Complete set of 4 tubes for tranamitter 


be used with any standard v.h-f. tele- | 


vision receiver by simply plugging the RADAR TEST EQUIPMENT 234-258 

unit into a standard wall socket and pe oe Sore Seat oo ae Seek, Se-Oe, SE-o RECEIVER 

attaching the camera's output cable to li-tube UHF tuna 
the television receiver. It will feed > sesasves Se 


schematic Like 
multiple TV receivers with excellent _ARC-4 TRANSCEIVER new 
pictures at distances up to 200 feet F ' Iynainore sith on c. This ts $17.95 
The complete unit measures 14 Saige — : ; Rack $3.50 
long, 9%" high, and 4%” wide It t ‘ Control Box. 1.50 
operates with any standard 16 mm 


: . . - SURPRISE PACKAGE! 
lens and is fitted for mounting to any = ’ / 20 ts. of quad, esechio rodie 
’ 
standard camera tripod. It weighs 18 $2.9 
pounds and uses 17 tubes.- It is avail- HS-18 HEADSET 100 ohms PE-125 POWER SUPPLY 
“S-23 faoser battery NEW 
able for immediate delivery. "8-30 roo cetiaasmeaintiell. ¢ . CD-307 EXTENSION CORD 
NEW ; AS-38 MIKE NEW 
4S-33 HEADSET 
TV ATTENUATOR HS-38 HEADSET ' 
7 NEW 
Blonder-Tongue Laboratories Inc. 7-26 CHEST TYPE mike vt “nemore couvact son w 
of 526-536 North Ave., Westfield, New Se ee ee ee PL-e RANGE FILTER 
“2 , ws ANG 7’ 
Jersey has introduced a_ laboratory- TUBES! Tus: 7, 
engineered unit which provides precise 16J1 1047! é $4.95 P $2.25 ov02 
attenuation ranging from O to 42 db + 2 2 69 v003 
in 6 db steps, over the entire v.h.f Comp. with hardware. New. Per Pals 0.00. ts i een Used 


ard ware w. Per Pair $4.95 ” 
band Tuk? "rUmina UNIT Z Mic r m.22 : soe _ * POWERED HAND SET .—_Uned 
_ r 1-70 "Ss Furs meTerR NEW re ss DYNAMOTOR “. 500 VIC @ 
“— vic — . > WOBULATOR 0 ‘ i 
rechnic ians and installers will find Sotess te ate * hamnen weacon ‘Receiver ss 

the Model AT-1 attenuator a useful Tu-28 TUNING UNIT. “3-5-5.2 MC.) Por bi 
guide in planning TV installations ~ 
The unit provides proper attenuation TUBES! NEW! ORIGINAL BOXES! in 

aiid Be af ee wees Limited Quantities Available : ntenry o juipment.. Test. kquipment 
levels for equalizing signal strengths 250TL....Ea. $11.50 280TH Es. $14.50 nd te rerat rclronics " write for free 
in multi-antenna installations, for re- s m0 MINIMUM oaean 

online i ACCEPTED. Ali items subject to prior sa nent 1. warehouse 

ducing TV signals to prevent overload- esidents add tax with remittance. 20% ¢-- it ouuiven mt haat oe 7 - 4 = with 
ing, and to simulate fringe area re- EQUIPMENT WANTED! "Hilghest prices bald for ail types of Kiertron 


ception 


pi oe Mailing Address 
Three switches on the AT-1 allow P.O. Box 3878-8, N. Hollywood, Calif 
variable attenuation of 6, 12, 18, 24 J r} Office- Warehouse 


30, 36, or 42 db. The unit requires no Cable Address: ARROWSALES POplar 5-1810 7460 Varna Ave., N. Hollywood, Calif. 
power and may be used for testing or 


Complete BRAND 


June, 1953 


BUT TRUE! 


SINGLE CHANNEL 
5 ELEMENT DELTA-MATCH 


YAGIS 
$900 


each 


LOTS OF 5 


ond we hardly 
so make 


it's hard to believe, 
but here 


We know 


"nou 
bricated Yag's 


it ourselves - : 
¢ itt These beautifully to 
5 times our price 


believe 
the mos! ©° 
y sell for 3 to 


vsvall 


e 
Delto-Match principle insures flat response OV 
aimur 
entire channel bandwigth, = ~ 
fidelity in both picture and ovdio por C 

ai 
signal. These Yagis av 
ri 5 and 6, together with deto: 


SPECIFY CHANNEL WHEN 


Free with each ore 
hack-saw with blade onc 
for simple conversion of low 


to high frequency Yagis 
Stock No YDM5—Packoges of 5 Yo 
h wr. 40 ibs 


(Concord Radio 


55 Vesey Street. New York 7 NY 
Phone Digby 9-1132 


gis 


; f 
=r __ the latest issue © 
Fhe = the ltFECTRONICS 


NOTES". It presents 


IMPORTANT FACTS EVERY 


‘UHF 


Vital Serviceman’s information regarding 
Installation, Reception, Converting exist- 
ing Sets, Tuners, etc. 


v FRINGE AREA 


RECEPTION 
How to get best results at lower 
costs, improve performance, AND— 
OTHER IMPORTANT SUBJECTS 


Get this special FREE copy, or for regular sub- 
scription to “TV and Electronics Notes” send 50c. 


g TRANSVISION, INC., NEW ROCHELLE, N. Y. Dect. RN 


@ © Enclosed find 50c for regular subscription. 


Name 


SERVICEMAN MUST KNOW about 


¢ 


f TV 


lable for channels 2, 
led instructions 


10, 11, 12 of 13 
‘ag to channels 7, 8, 9, 19, 

thane cen Gah § antennas of one channel 
Sorry, "eo ORDERING 


jer of 5 antennas 1 all-purpose 
4 complete instructions 
er frequency Yog's 


r?-- RUSH THIS COUPON NOW wag 


§ © Send FREE, the latest issue of “TV and Elec-l 
tronics Notes” on UHP, Fringe Area Recep. etc. § 


® Address 


§ City State 
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REVOLUTIONARY 
RADAR-TUNED 


CONVERTER 
BOOSTER 


DEALERS’ NET 
MODEL CTU 


$9997 


Adds all 70 channels Proved 
best by field tests and side-by-side comparisons, the 
Coaxial Resonant Cavity Tuned Granco UHF Conver- 
ter employs engineering advances that made Radar 
possible. Design continuous tuning over 
entire UHF range 465 to 900 Mc; avoids moving 
contacts; minimizes oscillator radiation by inherent 
shielding. Self cobinet 
7 Vax5 Vax5 vr Net $29.97 


Television Receivers 


features 


contained in 


Wt. 5 Ibs 


handsome 


No. CTU 


Minimum Order $5.00 25% Deposit with 
C.0.D. orders. All shipments F.0.8., N.Y.C 


WOOO SSS 


CONCORD RADIO, 55 Vesey St., N. ¥.7, N.Y 
| Dept. N6 t 


i ] Send FREE Literature on Granco UHF Converter 3 


Net $10.00 i [_] Put my name on your “Special Bargain Mailing 4 


List.” 


Name i 
Address 

nag i 
City State 


TUBES 


New 
Guaranteed 
i 
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Brands 


e & 

8308 2 
824 832A y 
827 i o3¢ P ; 
N2i86 
N22 845 “ 
N23 849 2¢ 
N23A ... B22SB BRS .nvue esi. .39 
n2386 ~+4 wr - 
NIJ4A 
N38 B66A i 

B72A ° 
Boke HIGHEST hy : = 
N63 PRICES FOR Beh - 8 


YOUR 


w 
RMpK ePorNOwoR NEE UNE RNNOEH 
ce 


a 
SURPLUS ! 2. 
1 
a 1624 a 
i 100TH 9 
. 250TH 16.50 1626 
304TH 7.95 2050 : 
are 7.95 2051 i 
307A /RK7S 4.25 3635 4 
+44 490s 363 6 
3508 3.95 5638 ~ 
se3a aos 5645 - 
coca 5s 95 5646 “ 
417A a 50 5651 2 
pote 119 5654 2 
698 4.50 5670 4 
ore 1.50 5672 i 
: aote 14.95 5676 1.65 
3 7158 8.95 S686 4.25 
BE 4 90 5687 4.25 
$ 722A 1.95 5694 2.60 
. 723A 8 16.95 3702 3.80 
3 720A 295 5704 2.25 
oss fage :°:°,8%8 aris 2°: 3:38 
72 726A 2.50 5726 2.00 
9.9 5744 1.95 
240 3.80 Vacuum 5749 2.25 
14.95 | Capacitors S23 33s 
3.95 | 50-15 $5.95) seas 4.50 
11.95 | 50-20 10.00] go12 1.95 
: 12.50 
1 = 00s 4.95 
3 ooo] s02sa 4.95 
9001 1.25 
349 9002 on 
6 45.00 9003 1.50 
22 39 G17 3.95 
17 10.95 FG32 12.95 
25 3.25 FGS7 14.95 
22 65 FG9s 22.00 
9.95 FG104 24 50 
95 VT-127A 2.95 
2.90 RKG6O 1641 1.9 
Tnousands of other 
you don’t see it, 
to change without notice 


Add postage to order 


ELECTRONICS 
Dept. R-22 
7552 Melrose Ave. 
Los Angeles 46, 
California 


SALES CO). 


permanent installation at any point in 
a TV line. The 75-ohm terminal strip 
and the 75- and 300-ohm terminal 
strip are interchangeable as the input 
or output. 


24” ALL-GLASS TUBES 
The television picture tube division 
of Sylvania Electric Products Inc. has 


developed two new 24-inch rectangu- 
lar, all-glass television picture tubes 
which are now available in limited 


production quantities 

The new tubes have gray filter glass 
spherical face plates that provide for 
glare reduction. They are magnetically 
focused and deflected with an ion trap 
gun requiring a single external mag- 
net. The tubes are supplied either 
with or without external conductive 
coating. They weigh about 32 pounds 

Using a 90-degree deflection angle 
the over-all length of the new tubes 
is 21%”. Total picture area of 327 
square inches is provided by a screen 
area approximately 17” high by 21% 
wide 

The Type ST-1491 is without the ex- 
ternal coating while the ST-1491A has 


the external coating. Tentative data 
on these tubes is available from the 
company at Seneca Falls, New York 
IMPROVED GENERATOR 

Radio City Products Co., Inc. of 152 
West 25th Street, New York 1, N. Y 
has announced that its “Do-All’ 
Model 740 generator has been im- 


proved to provide increased perform- 
ance at ultra-high frequencies 
The new model has been designated 


Mode! 
shipped on all orders calling for 


T40A being 


the 


as the and is 


Model 740 at no increase in price. 


NEW U.H.F. ANTENNAS 


Channel Master Corp Ellenville, 
N. Y. has developed a twin corner re- 
flector, Model No. 406, an all-channel 
u.h.f. antenna that is said to provide 


up to 16 db gain 


Danforth Manufacturing Co., Mon- 
mouth, Illinois is offering the “Little 
Jewel,” a uh. antenna of rugged 
construction. The unit is matched to 


300-ohm lead-in and comes completels 
assembled for easy installation 

Hi-Lo TV Antenna Corporation, 3540 
N. Ravenswood Ave., Chicago 13, Ill 
is marketing a u.h.f. “Spiral-Tenna” 
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which is designed to provide u.h.f. and 
v.h.f. reception. This indoor antenna 
is 20” high and 32” wide. It is finished 
in a gold color, has a Bakelite 
and aluminum bars 

JFD Manufacturing Co., Inc., 6101 
16th Ave., Brooklyn 4, N. Y. is in pro- 
duction on a stacked u.h.f.-v.h.f. con- 
ical antenna, the JeT283S. It 
completely pre-é 
ance data is available 
facturer on request 

Kay-Townes 
has announced 
of high-gain antennas, assembled in 
kits of 2-bay, 3-bay, and 4-bay units 
to provide reception on all TV chan- 
Special features of this series 
include the company’s fixed impedance 
point system which eliminates 
tion filters, matching pads 
densers, or other boosters 

LaPointe Electronics Inc 
ville, Conn. has released a u.h.f. bow- 
tie and reflector unit, the Model BT- 
U. This Vee-D-X engineered antenna 
eliminates insulators and permits all 
metal construction, thus providing 
higher gain and flatter response 
the entire u.h.f. band 

Radion Corporation, 1130 W. Wis- 
consin Ave., Chicago, Ill. is in produc- 
tion on a new indoor u.h.f. antenna, 
the “Bullseye.” The antenna is a full- 
wave loop engineered for broadband 
coverage, low standing wave ratio, and 
low “Q”. It measures 10” high and 9” 
wide and weighs less than one pound 

Snyder Manufacturing Co., Phila- 
delphia 40, Pa. has introduced an “all- 
in-one” TV antenna, the UHF-2 “Bow 
Screen.”” The new unit covers all u.h.f 
and v.h.f. bands. A catalogue illus- 
trating this unit is available from Dick 
Morris, sales manager of the com- 
pany 

Television Hardware 
Co., a division of General 
Rockford, Ill. has released a 
of sensitive u.h.f. TV antennas for all- 
channel reception. Known as the Telco 


base, 


comes 
Perform- 
manu- 


issembled 
from the 


Rome, 


series 


Antenna Co 


ts BJU 


Georgia, 


nels 


isola- 


coils, con- 


Rock- 


across 


Manufacturing 
Cement 


series 


units are said 
Single-and 
avail- 


these new 
directional 
currently 


“Butterfly 
to be highly 
two-bay models are 
able 

Telrex, Inc 
added an “ultra 
u.h.f. antennas to its line 
feature high gain, directivity, 
good impedance characteristics 
the entire u.h.f. band. By means of 
‘sectionalized” design the “bow 
tie’’ dipole assembly can be 
primary area antenna without further 
accessories. Various elaborations may 
be achieved by use of the company’s 
modification kit or its line of stand- 
ard components 

Trio Manufacturing Co. of 
ville, lll. is offering a new line of low- 
u.h.f. antennas to the trade. The 
line features two general types—the 
bow-tie with reflector design and the 
yagi type. The bow-tie version is 
available in three all-channel models 
while the yagi type comes in fou 
models for Channels 14-26, 27-42, 43- 
60, and 61-83 


has 


series of 


Asbury Park, N. J 
bow-tie” 
These units 
and 
over 


basic 
used as a 


Griggs- 


cost 


DEMODULATOR PROBE 

A voltage-doubling crystal demodu- 
lator probe for use with a scope or 
v.t.v.m. in television alignment and 
troubleshooting is now being offered 
by Scala Radio Co. of 2814 19th St 
San Francisco, California 

The BZ-4 probe virtually doubles the 
deflection on a scope screen, thus pro- 
viding increased utility in signal trac- 
ing low-level if. stages and in cali- 
brating generators against crystal os- 
cillator harmonics 

The probe is designed to provide a 
high degree of 60-cycle hum rejection 
so that effective tests can be made in 
heater, a.g.¢ and d.c. supply lines 
for the presence of spurious high-fre- 
qvency voltages. The probe can be 
used to localize dead or weak if 
to calibrate the base line of 
ratio detector alignment, to 
video amplifier sweep 


stages, 
scope for 
demodulate a 
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We carry a Complete tine of HI-FIDELITY * 
and sound equipment. Send us your requests. 4 
— We also carry @ complete tine of popular makes of fae 
die at SO 10 discount. Also many other specs! pur- 
H pose and transmitting types 
and equipment at lowest prices 
pow a for prom 


Kkkkkke 


Terme with order. & All pri cot y, 
KFOe. NEW YORK Warehose, Mm 
wr: i for our latest price list and Hi-Fi catalog to 


Dept. RN-6 . 
RADIO ond 


STAN: BURN sacvesaes ca 


THEATRE 810 


1697 BROADWAY * NEW YORK 19,.N.Y 


BOOSTER 


at any pricei 


BECOME AN 


| ELECTRICAL ENGINEER 


Bachelor of Science Degree 
in 36 months. 


Major in Electronics or Power. 
Now, prepare for a career in 
these rapidly expanding fields 
This school will to be- 


come 


prepare you 
an engineer technician or serv- 


Previous military, academic 


be evaluated 


ice man 
or practical training may 


for advanced credit 


Enter Both Radio and Television 


In 12 months you can attain the Radio- 
Technician’'s certificate An added 6 
months course qualifies you for the 
Radio-TV Technician’'s certificate and 
the Degree of “Associate in Applied 
Science."’ The Technician's course is the 
first third of the program leading to 
a Bachelor of Science Degree in Elec- 
trical Engineering with a major in 
Electronics. 

Also offered: 12-month Radio-TV serv 
ice course; 12-month Electronics or 
Electro Technician 6-month 
Electrical Service Course and 3-month 
refresher and preparatory 


Courses; 


general 
classes 


Terms Open April, July, Oct., Jan. 


Famous for its Concentric Curriculum 
Faculty of 50,000 
students 


former 
from 48 
Non- 
Courses approved for 


specialists 
Annual 
states and 23 overseas countries 
profit, 50th 
Veterans 


enrolment 


year 


MILWAUKEE 


SCHOOL OF ENGINEERING 


eee ee ee ee eS ee ee ee ee ee eee ee 
MILWAUKEE SCHOOL OF ENGINEERING 
Dept RN 653 1025 N. Milwaukee 
Milwaukee |, Wisconsin 


Send Pree 
trical Engineer 
in Radio TV 


100- page Catalog dew 


nga Courses; Booklet 


I am interested in 


name of 
Name 

Acidress 

City Zone 


State 


If veteran, indicate date of discharge 
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to check the 
generator, and to 
pulses in a 4.5 m¢ 


response curve output of 
test tor 


sound 


a sweep 
syne buzz 
channel 


ELECTRO-VOICE CONVERTER 

A new Model! 3300 continuous-tuning 
u.h.f. television converter has been an- 
nounced by Electro-Voice Inc of 
Buchanan, Michigan 

A non-slip micrometer type tuning 
mechanism provides smooth, continu- 
ous tuning of all u.h.f. channels, 14 


through 83 


or coils 


No bandswitches 
are incorporated A large 
fingertip knob with flywheel action 
operates a legible, slide-rule dial. 
Housed in a dark brown cabinet, the 
unit measures 7%" x 514” x 6! In- 
put and output impedances are 300 
ohms. The converter is connected to 
the antenna input of the v.h.f. televi 
sion receiver and plugged into an a.c 
outlet installation 


strips, 


No 
dures are required 


othe proce- 


WARD “DIPLEXER" 

The Ward Products Corp., 1148 Eu- 
clid Avenue, Cleveland, Ohio now 
available a compact 
Which has been 
plexer.”’ 

The unit 
v.h.f. installations 
u.h.f. and two antennas are required 
With the coupler 
feed the set from both antennas 

The “Diplexer” is a printed circuit 
“Twin-Tee” filter on which a 
patent is pending. This circuit gives 
uniform response over all TV chan- 
nels, both v.h.f. and u.h.f., and keeps 
insertion loss at a minimum. Physical- 
ly, the unit measures than two 
inches square. It is factory-sealed in 
a waterproof plastic case. A mast 
mounting strap is included with 
unit. 


has 
antenna coupler 
tradenamed the “Di- 


used when 
are 


mav be prese nt 


converted for 


a single lead-in will 


USINE a 


less 


each 


TV WAVE TRAP 
Non-Linear Systems of Del Mar. 
California has introduced a television 
interference filter which is said to ef- 
fectively eliminate adjacent channel 
interference as well as FM, amateur, 
or other interference on any given 
channel in a TV receiver 
The “NOLS” wave trap features 
highly selective attenuation of 100 to 
1 or better at the frequency tuned 
Selectivity is such that the rejected 
bandwidth is only 2-3 mc. wide, per- 
mitting elimination of interference 
even when it is extremely close to the 
desired channel. 


= Phone Collect 


CASH REWARD 


For ART-13 
XTAL CALIBRATORS 


Also need ART-13 Xmitters (or any 
parts or spares}, BC-348 © and R, 
BC-788A, AM, B, C and 1-152A, AM, 
B, C.—Plus any other gear. 


if IN YOUR POSSESSION 
PLEASE NOTIFY US IMMEDIATELY! 


V & H RADIO & ELECTRONICS 


2033 W. Venice Bivd., Los Angeles 6. Calif 


REpublic 3-1127 


gar HERE IS LATE INFORMATION IN A 
HANDY FORM FOR RADIO & TELEVISION 
REPAIRMEN, SERVICEMEN & STUDENTS 


2VOLS SG Somnsre s A 
. PAY ONLY mo. 
iT PAYS TO KNOW! 

AUDELS T.V.-RADIO SERVICE LIBRARY 
presents the important f Mock 
Radio, Television, Industrial Electror 
F.M. Public Address Systems. Auto 
& Aircraft Radio, Phonograph Pic} 
Covers Basic Principles—Constructio 
stallation — Operation Repairs Trouble 
Shooting. Shows How to get Sharp, Clear 
T.V. Pictures. Install Aerials—How to Test 
Explains Color Systems & Methods of Cor 
version, 1001 Facts—Over 1260 Pages—‘ 
Illustrations—Parts & Diagrams— Valuable 
for Quick Ready Reference & Home Stud 
Tells How to Solve T.V. & Radio Trouble 
Answers T.V. & Radio Questions. 

Get this information for Yourself. 

7 DAY TEST—ASK TO SEE IT! 


ow -----MAIL ORDER-------- 


AUDE Publishers, 49 W. 23 St..N.Y.10 
Mali AUDELS T.V. RADIO 

on 7 days tree trial. 1f O.K. | will remit $1 

$i monthty until $6 is paid. Otherwise | will return them 


Subjects o rn 


and light weight, the new um 
completely assembled ready to instal 
No ground base is necessary. All 
required is that the antenna 
mounted, a set of guys attached, 
clamps the unit fastened to the 
with the company’s special stand-off 
masts 4" x 2” and have full bracket The unit may then be 
action for raising the mast and uy cranked up to a height of 56 feet 
ing The tower is made of 
It may be installed by pered, hot-dip galvanized 
steel parts rustprool aircralt c: throughout 
weather-resistant treated It is equipped wi isy climbin 


steps 


trap has | and ol 


circuits for use In 


side mounting, the unit's compound 
universal joint swivels 360 de 
mounting on any pitch of 

mounting to fit any 

roof, or for vertical mounting to the 
side of a building. The holding 
are adjustable to accommodate all 


a 300-ohm rrees for 


has one simple tuning adjust roof, for 


ind is packaged in a case meas ridge pitch of is 
house 
hinge 


tem 
steel wit 


sprin 
one man 
construction all 


NEW CRANK-UP TOWER 
Alprodco, In of Mineral Wells, 
rexas has introduced a new crank- A new 
up television tower, the CV-56S permit 
Featuring low erection cost, safety, on 


BOGEN CONVERTER 
u.h.f. converter 
reception of all 

standard v.h.f 


SEE LEO FIRST FOR.... 


hallicrafters 


| can SAVE you money... Liberal Trade-ins 


designed to 
u.h.f 
television 


Statior 


sets 


uring 4” x 4” x 3”. One trap is required 
interfering and units 
cascaded for complex 


signal 


more 


for each 
may be 
problems 
The traps have a 
from 20 to 40 mec 
model and have been 
interfe rence 


will 


tunable range of 
depending on the 
engineered for 
The 
details on 


t£0 | 
MEYERSON 
wgcFro 


JUST ARRIVED! THE NEW 100 WATT HT-20 XMTR— $449.50 


specifi proble ms 


company full 


request 


SIGNAL GENERATOR 
signal 
u.fil 


enerator covering the 
frequency range has 
developed by Connecticut Tele 
é& Electric Corporation of Meri- 
meet the needs of en- 
technicians engaged in 
work 


been 


den 


rineers 


$179.50 | 
S-76 RECEIVER 


Extra selectivity with double 


and other electronic 
The instrument covers the range of 
4 to 330 me. in tl first and 


from 300 to second 


television 


$224, 50 
SX-71 RECEIVER 


Double Conversion sharp selectivity 
plus built-in NBFM at moderate cost 
1 11 tubes plus voltage regulator and 
ld ee | rectifier. Low down payment. 


NAME YOUR TERMS * LOW DOWN PAYMENTS © PERSONALIZED SERVICE 


HALLICRAFTERS RECEIVERS AVAILABLE FOR IMMEDIATE SHIPMENT 


$49.50 
$49.50 
$99.50 
$49.50 


band 
950 me. in the 
band. The entire generator me 
q wide, 11” high, and 14 
instrument 1s 
brated f1 


mete! ( 


superhetro 
One RF, two conversion and 
Range 550-1550 Kc, 1.7-34 
in four bands. 8 tubes plus voltage 
with a cali requiator and 
dial, a power output tubes 


dyne circuit 
a 3 IF stages 
deep. The Mc 


asures 


provided rectifier. Complete witt 
equency 
ilibrated 
guide 
lated power suppls 


A data sheet 


output attenuator! 


wave beyond cut-off), and regu 


giving con plete speci $-408 


$-5S3A 
$-721 
$-77A 


$119.95 
$ 89.95 
$119.95 
$119.95 


$T-83 
$-78A 
$X-62 
$-72 Portable 


is available on request 
VIDAIRE'S ATTENUATOR 

Vidaire Electronics Mfq. Co 

York 


television 


Lyn- 
introduced a 
that elimi- 


Strong Ssig- 


R-46 Speoker $X-73 


Famous WRL RADIO 
REFERENCE MAP 25c 
nals sare Creve 

Known as “Tel-Atten,”’ the new unit 
was designed to reduce buzz in inter- 
carrie and most cross-modula- 
tion effects. It also features a 1000 to 
1 change in signal reaching antenna 
and vernier adjustment for all 
signal areas 

The Model A-2 measures only 35%” 
x 253" x 1%” and is housed in a two- — TB y— Bye — R-. * 
color cabinet. It may be mounted on amat ni onal’ prefixes. 


the set itself or on a nearby wall. a 


$19.95 


brook, New has 


new attenuatol 


IT’S NEW! IT’S FREE! 
WRL 1953 CATALOG 


Send for your copy today. Con 
tains everything new in radio and 
television. Jam-packed with bar- 
gains. leo I. Meyerson, W&GFO 


Send For 
FREE Copy 


=—— as ae el 

§ WORLD RaDI0 LaBoRaToORiEs 
744 West Broadway 

' Counci! BGiutts, :owa 


nates overloading due to 


sets 


posts 


CU on 10-20 & 75 Meters 
NEW LOG BOOK 25¢ | 


p« 


PHONE 7795 


WRITE—WIRE 


8 Please send me 
Radio Mop 25¢ SX-71 Infe 
New Catalog 5-76 Info 


UNIVERSAL ANTENNA MOUNT 
Walnut Machine Inc of South 
Bend, Indiana has been granted a 
patent on its universal antenna 
mount, the Wamco No. 177 “Uni-base.’ 


Used Equipment List New Log Book ¢ 


roof 


State 


Designed to permit any type of roof 
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120 


y inal 


WRENCH 
WITH THE 
SCREWDRIVER ACTION / 


STYLES and SIZES 


or 


@ ASSEMBLY WORK 
@ REPAIR WORK 

@ RADIO 

@ TELEVISION 

@ INDUSTRIAL 

@ AIRCRAFT 


=NS WALDEN, 
RCESTER 4, MASS 


Inc. 


David 
Avenue, 


currently being 
Bogen Company, 29 
New York 14, N. Y. 

Known as the UCT, the converter 
is easily installed by connection to the 
antenna input of the television re- 
ceiver. It is completely self-contained 
in a compact. brown-plastic cabinet 
that can be placed atop the set. 

The new unit features a single knob 
for continuous tuning over the entire 


offered by 
Ninth 


u.h.f. band from Channel 14 to Chan- 
nel 83. Its broadband output operates 
through either Channel 5 or 6 on the 
TV set. Input and output impedances 
are 300 ohms. 

The UCT measures 4%” 
is supplied complete with 
structions, and a 300-ohm 
for connection to the TV set. 


x 4%” and 
tubes, in- 
twin-lead 


TWO-SET COUPLER 

Snyder Mfg. Co., Philadelphia 40, 
Pa. is marketing a two-set coupler 
which permits two television receivers 
to be operated from a single antenna 

The Model AC-800 is fully automa- 
tic and needs no adjustments or 
switching operations. For permanent 
installation, it mounts on either re- 
ceiver or any convenient place be- 
tween the receivers. It can also be 
placed in the basement of the home 
or building 

The unit is housed in a Bakelite 
case and comes complete with lead- 
in terminals for quick and easy in 
stallation 


FRINGE AREA CHASSIS 

Video Products Corporation, 370 
Seventh Ave., New York 1, New York 
has added a new unit to its line of 
television chassis 

The Model 530 DXC-27 is designed 
to operate 90 degree deflection tubes 
It incorporates a horizontal output 
transformer of advanced design which, 
in conjunction with the 6CD6, gives 
increased high voltage with full 
flection for the CR tube. The special 
yoke used in this chassis gives 
and cool operation for 30 
well as 27” and 24” rectangular tubes 

The chassis was also designed to 
give maximum sensitivity for fringe 
areas as well as good performance in 
strong signal areas. It has a four- 
stage if. system with a bandpass wide 
enough to provide a good picture with 
sound sensitivity consistent with a 
good picture 

The company will supply full details 
on the Model 530 DXC-27. —3O- 


de- 


safe 
round, as 


Relay Sensitivity 


(Continued from page 39) 


prefers, the components may be 
mounted in a standard metal utility 
box, such as the popular “Miniboxes” 
manufactured by Bud 

When mounting and wiring the 
components in a closed box, there is 
no need to worry about heat dissipa- 
tion, and parts may be mounted as 
close together as practical. The only 
precautions necessary are (a) to pre- 
vent jamming the relay armature, and 
(b) to avoid electrical short circuits 

Since the battery current drain is 
small, the battery life should approxi- 
mate the normal shelf life of the bat- 
teries, under usual operating condi- 
tions (where an “open” control line 
is used). 

Parts Substitutions 
need not be followed 
should be taken only as a general 
guide. A relay other than the one 
listed may be used, and other bat- 
teries may be substituted for B, and 
B,. Let us discuss each component in 
turn. ; 

The relay chosen should be capable 
of operating on a few milliamperes 
coil current. The more sensitive the 
basic relay, the more sensitive the 
final assembly. Coil resistance is not 
too important, although some adjust- 
ment in the voltage of B. may be de- 
sirable. For example, a relay coil of 
high resistance may require a greater 
supply voltage to obtain a satisfac- 
tory operating current. A relay coil 
of low resistance may make it possible 
to use a lower voltage battery for B, 
However, in no case should the maxi- 
mum ratings of the transistor be ex- 
ceeded. (For transistor ratings, refer 
to “Build This Transistor Receive) 
by R. K. Dixon, February, 1953, Rapio 
& TELEVISION NEws.) 

Where the relay available in the 
workshop has almost, but not quite, 
the desired sensitivity, it is often pos- 
sible to improve its sensitivity by the 
standard techniques of reducing the 
armature spacing and weakening the 
spring 

As far as battery B, is concerned, 
the choice of this component will be 
determined, to some extent, by the 
resistance of the relay coil out- 
lined previously). The battery chosen 
for the model was picked because of 
its small size, low ready 
availability. 

The builder may follow his own in- 
clinations in choosing a battery for 
B,. The Mallory RM-1000 mercury 
cell used in the model was picked be- 
cause of its small size and long shelf 
life. Any of the other mercury “A” 
batteries will serve as well, however, 
and the more conventional zinc-carbon 
batteries may be used if preferred. A 
penlight cell is a good choice because 
of its small size, but even a standard 
flashlight battery may be used 

Series resistor R, is chosen for opti- 
mum circuit operation, as described 
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The parts list 
exactly and 


(as 


cost, and 


below; however, since the _ resistor 
represents a minor item, the builder 
should experience no difficulty here. 
The value of R, is not critical and any 
resistance from 300 to 1200 ohms 
should work well here. 

The only remaining electrical part 
in the circuit is the transistor. Even 
here substitutions may be made, but 
where a transistor having different 
characteristics is employed, these must 
be taken into account when choosing 
a relay and operating voltages 

Circuit Adjustment: The relay itself 
should be adjusted for maximum sen- 
sitivity in keeping with good contact 
pressure. Care must be taken here, 
and if the builder is unfamiliar with 
relay adjustment, it may be best not 
to change the factory adjustment 

Once the wiring is completed, the 
value of R, may be chosen experi- 
mentally. The required value will de- 
pend upon relay sensitivity, the re- 
sistance of the control line (if large), 
and the value of B,. The author found 
that the following technique gave sat- 
istactory results 

A decade resistor box was connected 
in the circuit in place of R,. It was 
adjusted for a total of 20,000 ohms 
resistance. The control line was con- 
nected and closed 

The resistance was then reduced un- 
til positive closure of the relay was 
obtained. Too large a value for R 
will either prevent relay operation or 
make the operation erratic. Too small 
a value will permit excessive base cur- 
rent flow (as R, is reduced, the base 
current flow increases, as well as the 
collector current). 

A fixed resistor of the nearest RTMA 
standard value was then substituted 
for the value indicated on the decade 
box 

If a long control line of fine wire is 
employed, the resistance of the line 
may be appreciable. In such a case, 
the value of R, should be reduced for 
positive relay operation 

Where a general purpose unit is de- 
sired, for use with either high or low 
resistance control lines, R, may be re- 
placed with a 5000 or 10,000 ohm rheo- 
Stat, and readjusted as necessary for 
operating conditions 

In addition to the usual applica- 
tions of a sensitive relay in electronic 
control circuits, there are a number 
of applications in which the relay may 
serve in its own right While the 
builder can undoubtedly think of many 
of these himself, outlining one or two 
special applications might be of bene- 
fit to the reader 

Burglar Alarm: By installing door 
and window contacts and fine wire, 
(or tape foil) a room or area may be 
completely enclosed by a continuous 
electrical circuit. This circuit may be 
used as the control line of the sche- 
matic diagram, and the relay kept in 
a “normally closed” position. Any 
break in the circuit (including battery 
or relay failure), such as a door o1 
window being opened, will permit the 
relay to “drop out.” 

The closure of the relay contacts 
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TURNER’S NEW 
UHF CONVERTER 


Gives clearer 
sharper TV pictures 


Smooth, Single knob 
Continuous tuning 


CHANNELS 


Get the best UHF-TV reception . . . get the UHF Converter shown 
to give sharper, clearer pictures than other leading converters in 
actual comparison tests ... get the new Turner UHF Converter, 
Turner’s Converter is smaller than most . . . takes less room on the 
receiver. Its handsome mahogany plastic cabinet is an attractive 
addition to any room. The unit is self powered and complete with 
all tubes and instructions. Silver-plated coaxial tuning elemenis for 
longer wear. Lowest noise figure possible. The finest Converter you 
can buy for the sharpest, clearest UHF-TV reception. 

TURNER UHF CONVERTER, List price 


tHe TURNER company 
900 17th Street N.E., Cédor Rapids, lowe 


EXPORT: Ad. Auriema, Inc. IN CANADA: Canedien Marconi Co. 
89 Broad St., New York 4, N. ¥Y. Toronto, Ont., and Bronches. 


You have to HE. iR it to believe in! 


Full symphonic level high-fidelity sound from the 
amazing BARUCH-LANG loudspeaker system. 


@ The phenomenal BARUCH-LANG high fidelity corner loudspeaker system 
is the successful result of research at one of the leading university acoustic 
laboratories to achieve high quality, wide-range response in @ compact, 
low-cost unit 


@ Complete, ready for connection to any amplifier, radio, of television set, 
this amazingly efficient speaker system is ides! not only as the main high- 
fidelity speaker in your living room, but also as a second or third speaker 
placed et other points in your home 


@ Only from KLOSS INDUSTRIES, the original manufacturer of this famous, Shipped by express 
nationally advertised speaker, can you buy direct and thus save dealer markup only, shipping charges 
Kloss industries offers you an unconditional 10 day refund querentee in order collect. C.O.D. if you wish 

that you may listen to the KLOSS BARUCH-LANG Specify birch or mehogeny 


K LO $$ system in your own home without obligetion 4 of 16 ohms impedance 


INDUSTRIES 10 Arrow Street, Cambridge 38, Mass. Dept. B 
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be an expert on 


AUTO RADIO 
SERVICING! 


Get the only authoritative compila- 
tion of its kind— complete Auto Radio 
Service Data coverage of all impor- 
tant models since 1946—in 3 great 
PHOTOFACT Manvals! All data com- 
plete, accurate, uniform—based on 
lab analysis of the actual auto radios 
covered. Helps you service any model 
quicker, easier—for greater profits. 
Get the complete Library! 


VOL. 1. AUTO RADIO 
SERVICE MANUAL 


Covers over 100 models 
made from 1946 to 1949 
by 24 manufacturers 
Each receiver is com 
pletely covered in uni 
form format; includes 
schematics, chassis 
photo views, replace- 
ment parts data, serv 
ice hints, etc. All data based on actual lab 
analysis. 396 pages, 844 x 11”. 
ORDER AR-1. Only $4.95 


VOL. 2. AUTO RADIO 
SERVICE MANUAL 


Covers 60 different 
chassis (40 models) 
used in 1948, 1949 and 
1950 auto radio receiv- 
ers. Authoritative, com- 
plete service data that 
makes your work 
quicker, easier and more 
profitable. 288 pages 
814 x 11’. 
AR-2. Only 


ORDER $3.00 


VOL. 3. AUTO RADIO 
SERVICE MANUAL 


Covers 47 different 
chassis (80 models) 
used in 1950, 1951 and 
1952 auto radio receiv- 
ers. Absolutely the most 
complete, accurate and 
easy-to-use data avail 
able—uniform and 
practically presented to 
make you an expert on the repair of any 
auto radio. 288 pages. 8'4 x 11”. 


ORDER AR-3. Only 


—” 


$3.00 


4 
SPECIAL OFFER! | 
All 3 Volumes, Yours for Only $9.95 | 


Save on the Complete Library — | 
see your PHOTOFACT Distributor 


HOWARD W. SAMS & CO., INC. 


| Order from your Parts Jobber today, or | 
| write direct to HOWARD W. SAMS & CO., Inc. | 
| 2203 E. 46th Street, Indianapolis 5, Ind. | 


| My (check) (money order) for $.... encl. Send: | 
| (AR-1 $4.95) AR-2$3.00[[] AR-3 $3.00 | 
1 (1 Complete 3-Volume Library $9.95 


I City. 
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may be 
bell 
most 


turn on an alarm 


turn ignts, or 
any 
contacts 


carry out al- 
function (the 
used as a simple switch). 


desired relay 
are 

Tempe rature Control 
it is impractical to use a 
thermostat 
trol arcing of 
as in an explosive 
liquids, the 
may be used in 
special thermometet 

The “special” thermomete1 
of a mercury thermometer in 
contact leads have been inserted along 
the length of the tube. As tempera- 
ture variations take place, the ex 
panding and contracting mercury col- 
umn alternately makes and 
contact the two leads 
current carrying capacity of such an 
arrangement is small, however, but it 
is sufficient to operate a sensitive re- 
lay which may, in turn, control heavier 
circuits 

Other applications: In addition to 
the two applications already described 
there are many other practical appli- 
cations of a 
mercial and industrial 

But these not the only applica- 
tions. A sensitive relay may often be 
used in novelty control circuits and to 
operate toys yw 


In cases where 
bimetallic 
type of temperature 
the 
atmosphere or in 
relay 
conjunction 


con- 
(due to contacts) 
described 
with a 


sensitive 


consists 


which 


breaks 


The 


between 


sensitive relay to com 
work 


are 


NEW RADIO RELAY 


HE Long Lines Department of A. T. & 

lr. has announced plans to construct a 
radio-relay route between Buffalo and 
Cleveland. 

The proposed 180-mile system, which 
is needed to handle increased require- 
ments for telephone message service and 
television channels, is scheduled for 
completion late this year. 

The new will augment cable 
and open wire lines as well as provide 
another link in a planned second radio- 
relay route between New York and Chi- 
cago. 

The new Buffalo-Cleveland link will 
employ five radio-relay stations. Each 
station will be equipped with lens-type 
antennas mounted atop steel towers, 162 


to 235 feet in height. —)- 


system 


FARR 


“Look. Shorty. you better get in 
some other department— you're a 


quarter wavelength around here.” 


Escutcheon 


Assemblies | 


Vi 


i 
i 
iit 


For a professional conversicn or 
custom installation 


4 Metal 


Mask tailored for per 


fit. Green Sprayed Finish 


2 4" Tempered Sofety Glass. 


3 Beautiful Gold Finished 
Metal Escutcheon 


All popular sizes: 14, 16”, 


17”, 20” 


and 21’. Rectang- 


viar Tubes only. Easy to 


install 


See 


instructions 


included 


your distributor 


Sead fer COMPLETE CATALOG 


Waldom carries a complete line of 


Electronic Components 
and Cronome Products. 


ELECTRONICS, INC. 


911 N. Larrabee St. Chicago 10, Illinois 


What to look for in 
a record changer... 


INTERCHANGEABLE SPINDLES... 


One for 


another 


33 and 


78 rpm; 


4 


GARRARD CRIGINAL 
BENT SPINDLE DESIGN 


for FOOLPROOF 


PUSHER PLATFORM 


OPERATION 


MLAR #EVO 
AVOIDING WEAR ON 
RECORD CENTER HOLE 


For greater convenience and longer 
record life; Eliminates “spiders” 
One of many features which make 


GARRARD 


The 


Worlds Binest 


3 Speed Record Changer 


Fully automatic with 
automatic stop 


Can be 
used with 
your 
present 
set. 


Garrard Sales Corp. Dept. 8-6 
164 Duane St., N. Y. 13, N. Y. 


Send GARRARD Fact Sheet. 


Zone......State........ 
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production would not 
I ellort 
“Among other conditions.’ he con- 
tinued ipplicants had to show that 
there would be no diversion from de 
fense activit of electronic techni 
cians lesign engineers drattsmen 
protessional engineers physi ists 
tool id die makers, as a result 
in color TV set production 
It was noted that this provision was 
dictated by the critical need at that 
time for engineers to develop new 
electronic equipment for the rapidly 
expanding programs of the military 
and the Atomic Energy Commission 
Due largely to the cooperation of in- 
dustry McCoy added, this develop- 
ment activity proceeded much more 
rapidly than originally thought pos 
sible. Now, it was said, engineering 
for the defense electronics programs 
has passed its peak, and producers are 
meeting current military needs. “Wit! 
the emphasis now falling on produc- 
tion McCoy said, “we felt it no longe: 
for NPA to screen ipplica 
permission to produce colo 
elevision equipment 
With sequential telecasting shelved 
ompatible broadcasting a purely ex 
perimental and unapproved system 
ocation was viewed as simply 
policy move ot no significance to 
lustrs 
CBS received a boost from Richard 
Hlodgson, who during the third day of 
the hearing declared that manufac- 
turers had actually boycotted’ the 
sequential system, a point of view ex- 
pressed earlier by Senator Johnson 
Du Mont, who appeared next on 
took a dim view of the 
prospects ol i color T\ 
the public. He did not 
ree with others who thought the 
system Was practical As far as we 
ine concerned he said “we would 
like to see color tomorro\ if the pub 
lic would buy it. We are in the busi 
ness to sell sets but we would 
not make one we didn't think we 
could sell. I don’t think the manu- 
ve color to sell to the 
his opinion, commercial 
years away 
days of the inquiry were 
by the appearance of Dr 
Baker, as chairman of the National 
Television Systems Committee, and 
ex-FCC Headman Paul Walker 
Baker described how the NTSC 
came into existence and reported on 
the present status of the committee's 
work on color. Noting that the com- 
mittee’s membership includes scien- 
tists of the highest standing in a 
number of different fields of technol- 
ogy, such as electronics, physics, col- 
orimetry, optics, and mathematics, he 
said that these experts have concerned 
themselves solely with a significant 
and highly challenging technical prob- 
lem; how best to achieve the optimum 
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You, too, can have the lines—that meet your exact 
leadline conditions — whether you are a TV Set 
Dealer or Service Organization making the finest 
television reception installations, or a TV fan that 
demands sharp, ‘‘“SNOW-FREE” pictures. 
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“GOODLINE” AIRLEAD — standard of leadline excellence 


with 80 of the loss producing web removed. Correct 


impedence for sharp snow-free” pictures. Of pure poly 
ethylene with flexible stranded copper-clad conductors 
MANY IMPORTANT FEATURES 
NEW FULL-WEB ‘‘SHEATH-LEED”’ the pure polyethylene of “SHEATH-LEED” and full 
characteristics of GOODLINE AIRLEAL but NO PERFORATED WEB. No 20 (7 strand 28 
copperweld wire in pure electronic golden clear poly thylene with a pure silver gray poly 


ethylene sheath overall for Maximum Weather Protection, 
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THE ORIGINAL WILLIAMSON 
HR-15 AMPLIFIER KIT 


The famous, original Williamson HR-15... still 
acclaimed the leader...in kit form, with the 
original Partridge output Transformer, Assemble 
this kit, and in 3 hours or less, enjoy the finest 
sound you ever heard. Operates from a tuner, 
phono-preamp, crystal pick-up, or other signal 
source. Absolute gain is 70.8 db with 20 db of 
feedback. Frequency response: + .5 db, from 10 
to 100,000 cps. Output impedances to match all 
speakers from 1.7 to 109 ohms. Kit is complete 
with 5 tubes (1-5V4, 2-6SN7, and 2-5881 (or 807 
if requested), 2-Punched Chassis, 2-Resistor 
Mounting Strips, Sockets, Partridge WWFB Out- 
put Transformer, Assembly Instructions, and Ali 
Other Necessary vers for heneassonad and Power 
le. manaian<iess soveesens I OOO 


PARTRIDGE OUTPUT mabe — Available 
Separately wFB $26.00 


NOTE: HR-15 and HR-15T Kits may be had with 
British KT-66 Output tubes for $3.00 additional 


The NEW 
MAGNECORD 
VOYAGER 
One-Case Portable 
TAPE RECORDER 
Model PT6-VAH 


A professional-quality portable unit designed for 
use wherever top-quality recording and reproducton 
is required. Operates ot either 15"/sec. or 71."/ 
tec., with @ frequency response ot 15"/sec. from 
50 to 15,000 cycles within 3 db. Has high as well 
eas low impedance inputs. Output is 600 ohms. 
Provided with earphone monitor jack which is in 
the circuit for both record and playback. Dimen- 
sions: 7/4" "1744" n19Va". Weight: 42 Ibs. Power 
requirements: 110v. 60 cycle AC. $499.50 


The NEW 


McINTOSH 
30 Watt 
AMPLIFIER 
Model A-116 


Incorporates famous patented Mcintosh output cir- 
cuit for extremely high quality performance. Fre- 
quency response at 30 watts: 10 to 50,000 cycles 
+ .5 db. Harmonic Distortion: less than .5% at 
30 wotts, 20 to 20,000 cycles. Intermodulation 
Distortion: less than 1% with peak below 60 watts. 
Hos two high impedance inputs for .25 and 2.5 
volt signals. Four outputs; 4, 8, 16, and 600 ohms. 
Power supply is built-in, with provision for fur- 
nishing power to Mcintosh and other preamplifiers. 


Uses 6866 tubes. 
Complete with Tubes............. ue $139.50 
Visit the Harvey AUDIOtorium 
See, hear, and compare sound equipment from 
the largest selection available anywhere. 


NOTE: Prices Net, F.0.B., N.Y.C. 
Subject to change without notice. 
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in terms of a color television system 

Reviewing the background of the 
group, Baker declared that the idea 
for such a committee was born in ‘40, 
as the result of a conference with for- 
mer FCC Chairman Fly who was then 
concerned with problems of standards 
for a monochrome system. Within six 
months from the establishment of the 
first NTSC, Baker said, 168 members 
and assorted panels had produced re- 
ports and minutes totaling 600,000 
words, had devoted 800U manhours to 
meetings and travel, and had wit- 
nessed 25 demonstrations in an effort 
to find a common ground for black 
and white system specifications. De- 
spite the fact that then, as now, the 
NTSC headman added, there were con- 
flicting proprietary interests involved 
a substantial concurrence was reached 
on all important technical considera- 
tions. The group's work was so out- 
standing that Fly paid the following 
tribute to them: “This is another 
example of the best that is in our 
democratic system, with the best in 
the industry turning to a long and 
difficult job in an effort to help the 
government bodies in the discharge of 
their functions so that a result may 
be achieved for the common good of 
all.” 

Declaring that the problems _in- 
volved in the ‘49-50 color hearings 
were very similar to those which faced 
the Commission and industry a decade 
ago, Baker said that it seemed as if 
history were repeating itself and there 
appeared a need for the services of an 
NTSC. It was hoped that the Com- 
mission would request the help of the 
group, as they did in "40, but the FCC 
did not, Baker said. Nevertheless the 
group was formed, but in the absence 
of any request for assistance from the 
Commission, relatively little could be 
done during the hearings (which re- 
sulted in the adoption of sequential 
color). 

In April, ‘51, an ad hoc committee 
report disclosed that there were in 
existence practically all of the ele- 
ments essential to the creation of a 
color system having none of the in- 
herent limitations of the field-sequen- 
tial plan, the Congressional commit- 
tee was then told. Both the FCC and 
chairman of the Senate Committee 
on Interstate and Foreign Commerce 
were apprised of this report. How- 
ever, it was noted, being conscious of 
the Commission's position with respect 
to paper systems, the committee felt 
that the proposed idea should be trans- 
lated into an operating reality. And 
at all times, it was emphasized, the 
committee has kept in mind the fact 
that any proposed standards, must if 
conceivably possible, 
broadly as to permit the development 
by individual manufacturers of dis- 
tinct gear capable of performing un- 
der those standards. 

To establish such standards, Baker 
said, engineering committee members 
have been studying and determining 
on the basis of demonstrated facts, 
personally observed, when as a matter 
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of Hewlett Packard, General Radio Co., 
Measurements Corp., Boonton Radio, Fer- 
ris, Leeds & Northrup, and other test 
equipment. 

Please state accurate description, con- 
dition, and your lowest price. Explain 
modifications, if any. We pay freight 
charges 
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of technical judgment, adequate solu- 
tions have been arrived at to engi- 
neering problems, or when the point 
of diminishing returns has_ been 
reached in the pursuit of a line of 
scientific inquiry. 

“The NTSC, as such, makes no in- 
ventions; it designs and makes no 
apparatus . . has no licenses and 
holds no patents,” Dr. Baker added. 

Summarizing, the NTSC chief said 
that after more than twenty months 
of work by some 200 top engineers, 
after countless combinations of ele- 
ments and have been 
painstakingly analyzed and evaluated 
after the accumulation of a library of 
reference material for the engineers 
of the industry, and after hundreds of 
lab tests and experiments in scores of 
plants, the NTSC is unanimously con- 
vinced that under its supervision there 
has been prepared a set of standards 
producing a _ superlative 


possibilities 


capable of 
system of color television ... a Sys- 
tem which is completely compatible 
with the receivers now in the hands 
of the public, and in fact produces a 
superior monochrome picture, as well 
as a superior color image 
To be sure that there are no flaws 
in the system, an intensive field-test- 
ing program has been initiated, the 
Congressmen were told. After these 
tests have been completed, and all of 
the NTSC members are satisfied that 
the system is foolproof, then the Com- 
mission will be asked to adopt the 
standards, by a formal order, based 
on procedures followed by the FCC in 
establishing the monochrome stand- 
ards in '40-'41 
NTSC hopes, it was said, that the 
Commission 
and lends its active support 
nothing to interfere with completion 
of the current field-testing program 
The sincerity of Baker’s statement 
prompted Representative Wolverton 
to praise his comments and applaud 
the work of NTSC. “Certainly during 
the years that have elapsed,” the Con- 
gressman “this committee of 
which you are chairman, has given 
unquestioned evidence of a very keen 
upon its part to accomplish 
something that would be worthwhile 
to the public and, stripping your work 
from all thought of commercial ad 
vantage to any one individual or set 
of individuals 
completion of the work and the objec- 
tives that have been set in the early 
days by your committee.” 
Approving the recommendations 
made and the help offered, the Con- 
gressional chairman declared that the 
NTSC has over a period of years given 
that service that is so highly 
mendatory that it would be “dif- 
ficult to find words to adequately 
express the appreciation of the high 
purpose that has guided and directed 
the group through all these 
years of trial and error; sometimes 
undoubtedly tribulations, sometimes 
success; in season and out of season.” 
Continuing his enthusiastic apprais- 
al of Dr. Baker and the committee, 


recognizes its existence 
and does 


said, 


desire 


until there has been a 


com- 
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Sangamo’s dry tubular electrolytic capacitor 


Type MT and MTD electrolytic ca- 
yacitors, “Chieftains” of the Sangamo 
ine, are contained in hermetically- 
sealed round aluminum cans and are 
tightly encased in heavy cardboard 
sleeves on which polarity is clearly 
indicated. Double, pure paper spacers 
assure adequate breakdown character 
istics and all sections are tightly held 
in place within the container. Multiple 
staking connects the terminal tabs to 
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the electrodes, providing permanent 
low resistance contact throughout the 
life of the capacitor. The low voltage 
units are supplied with etched cathodes 
to maintain uniform capacity when the 
capacitor is subjected to heat and high 
ripple currents. The small size of the 
“Chieftains” makes them a “‘natural’’ 
for application in tight spots beneath 
a chassis, and the bare tinned-copper 
wire leads make them easy to mount. 


Your own trial-use will convince you that new standards of depend- 
ability and longavity have been built into Sangamo Electrolytics. Order 
from the new Sangamo Capacitor Catalog No. 800A which is yours 
for the asking, and without obligation. 
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ctieal instruction. Founded 1884. Placer 
ice. Growing shortage of engineers 
now for unlimited opportunities ahead 
proved for Korean vets. Enter June, 
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ELECTRONICS 


Hughes Research and 
Development Laboratories, one 
of the nation’s large electronic 
organizations, are now creating a 
number of new openings in an 
important phase of operations. 


Here is 

what one of 
these 

positions offers 


you 


OUR COMPANY 
located in Southern California, is presently 
engaged in the development of advanced 
radar devices, electronic computers and 
guided missiles. 


THESE NEW POSITIONS 
are for men who will serve as technical ad 
visors to the companies and government 
agencies purchasing Hughes equipment 

vYOU WILL BE TRAINED 
(at full pay) in our Laboratories for several 
months until you are thoroughly familiar 
with the equipment that you will later help 
the Services to understand and properly 
employ. 

AFTER TRAINING 
you may (1) remain with the Laboratories 
in Southern California in an instruction of 
administrative capacity, (2) become the 
Hughes representative at a company where 
our equipment is being installed, or (3) be 
the Hughes representative at a military base 
in this country—or (single men 
only). Adequate traveling allowances are 
given, and married men keep their families 
with them at all times. 

YOUR FUTURE 
in the expanding electronics field will be 
enhanced by the all-around experience 
gained, As the employment of commercial 
electronic systems increases, you will find 
this training in the most advanced tech- 
niques extremely valuable. 


overseas 


How 

to 

apply 

If you are under 35 years of age 
and have an E.E. or Physics 


degree and an interest or 
experience in radar or electronics, 
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RESEARCH AND DEVELOPMENT 
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Culver City, 
Los Angeles County, California 


p---------—----------- -4 
| 

! a af re hat : 

) ‘ 

| ’ “A J f dl | 

} ee ary | 

be = —_ _— J 


the Congressman said: “I feel that 
you have performed a great and out- 
standing service to your country and 
its people, and I wish to assure you 
that there can be no finer recognition 
of the fine work that has been done 
by your committee than for this con 
mittee to consider carefully and well 
the recommendations that you have 
made, and insofar as it has jurisdic- 


tion and power to support and sustain 


you in the recommendations that you 
have made. They all seem so reason- 
able. They all seem so logical and 


certainly they come with force to this 


committee, because of the quality of 


the committee that has given the 
study and made the recommenda- 
tions.” 

The calm of the hearing room was 


shattered by the testimony of ex-FCC 
Headman Paul Walker served 
notice that the Commission would ad- 
here to its original 
proval of the 


who 


decision and ap 


dise color system. Thus 


far, he said, no one has displayed or 
demonstrated a system that was supe 
rior or equal, or as practical. But 
he added, the moment anybody pre- 
sents evidence of a satisfactory com- 
patible system, the Commission will 
certainly hold hearings and recom- 
mend adoption, if the system merits 
such a move. Walker then declared 


that the NTSC certainly has 
to request a revision of the 
standards, and any proposal 
which it advances to the FCC will 
receive the most careful and objective 
consideration 
it is not possible for 
to recognize that 
to any 
industry 


sion 18 


standing 
Commis- 


sion’s 


he continued 
the Commission 
the NTSC is entitled 
recognition other 
that the Commis- 
committed in advance to an 
future NTSC findings, 
or that the Commission should abdi- 
cate in any way to the color commit- 
tee “the exercise of its judgment 
critically and objectively, as to the 
public interest.’ 

Before the 
view and stand- 
ards, it members and 
staff will insist on full data and infor- 
mation concerning all conditions under 
which any tests are conducted, and in 
addition perhaps demonstrations of 
side-by-side comparisons resulting 


However 


special ove! 


groups, or 


endorsement of 


Commission alters its 
new set of 
said, its 


issues a 


was 


from different systems of transmis- 
sion. According to Walker, the prin- 
cipal factors determining acceptance 
of a new system will be “the 


extent to which there is opposition to 
or competition with any system ad- 
vanced for our consideration, and the 
extent to which any such system is 
shown to achieve that degree of excel- 
lence which would warrant its accep- 
tance as the basic color 
standard.” 


television 


NEW.STATION authorization activity 
continued to romp along at the Com- 
mission's offices, as examiners worked 
assiduously to process applications. 

Nearly fifty more were on the ap- 
proval list, as this column was being 
prepared; see page 84, 
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Thus far, forty-nine new outlets 
have actually begun operation since 
the freeze lift. Of these twenty-nine 
are now on the very-highs and twenty 
on u.h.f. as of April 20th. It is ex- 
pected that at least a dozen more will 
be on the air when this issue goes to 
the mailroom at the printers 

According to some estimates, well 

over a hundred new telecasters will 
be in operation before the year is 
over, bringing the total number of TV 
stations on the air to over 200. In ‘54 
the experts say, at least 400 stations 
will be operating on commercial basis, 
with most telecasting on the bands 
upstairs. 
A NEW COMMISSIONER has joined 
the ranks of the FCC, replacing recess 
appointee, Eugene M. Merrill, who was 
named by former President Truman 
His name, John C. Doerfer, and his 
former chairman of the Wiscon- 
sin Public Service Committee 

Rosel H. Hyde, veteran member of 
the Commission, 
chairman for one 
Paul A. Walker who 
Commissioner until his 
in June. 

Mr. Hyde served on the old Federal 
Radio Commission and then 
sively as an attorney, hearing exami- 
ner, assistant general counsel, and 
general counsel. 

Everyone in Washington feels that 
Mr. Hyde is more than well! qualified 
to serve as the official spokesman for 
the Commission and his appointment 
is a popular one in the Capitol City 
with both political parties 


EDUCATIONAL TV, which has been 
tossing about in a stormy sea of poli- 
tics, will undergo the official 
scrutiny of the Senate Commerce 
Committee, under the guidance of 
Senator Tobey, the committee's chair- 
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CO-CHANNEL "630 FA-2*" 


With Genuine Armstrong FM Sound System 


The CHASSIS That Tei- 
evision Engineers and 
Servicemen Are Buying 
for Themselves .. . 


This amazingly advanced 31-tube TV 
chassis is years ahead in engineering 
and gives you the ultimate in TV view- 
ing and listening pleasure. To assure 
you trouble free TV our engineering 
staff has incorporated into the "630 
FA-2" design the experiences of hun- 
dreds of TY servicemen and engineers. 
Receiving range includes stations up 
to 200 miles away. Don't confuse our 
co-chonnel chassis with cheaper inter- 
carrier models. Only the best and 
most expensive parts are used. There 
is no other chassis that compares with 
the "630 FA-2"* for fringe area re- 
ception. 
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© 10 WATT push-pull audio output. Frequency 
range from 40 to 12,000 cycles © Standard 
Coil Cascode Tuner prevents radiation © Re- 
trace Blan*ing Circuit allows you te raise the 
brightness without the annoying vertical re- 
trace lines © Heavy duty front focus control 
Automatic gain control potentiometer allows you 
to adjust the threshold sensitivity as low as 4 
microvolts & still keep the full 4MC band width 
© improved sync amplifier © improved auto 
matic brightness control © Set aligned for 21.9 
MC. New Ham band will not interfere @ tm- 
proved fused high voltage power supply gives 


ture tubes up to 24 inch with full sweep © Im- 
proved video amplifier has a gain of 40 © All 
moulded plastic condensers give long life & 
trouble-free operation © Easily adapted to new 
UHF stations in 2 minutes by just changing a 
Strip in the tuner © Extra heavy duty power 
transformer with large safety factor © 6CB6 
tubes in Video IF to give full gain © Extra fil- 
tering in power supply for hum & ripple-free 
operation © Phone Connection & switch on 
chassis allows you to play your phonograph or 
tuner through the built-in 10 watt hi-fidelity 
amplifier © Extra heavy duty focus coll, which 


man. Debated will be the knotty full 14.5 KV under load. Will handle all pic- 


problem of channel-reservation con- 1V GOLD 

tinuation for schools, who faced by PLASTIC MASKS | ee cane tiome -.-.: Sens 
financial and legislative problems, 16” and 17” ak. Tus Ste Sale Renee, 
have been unable to receive official Bo, ane Bt” 

permission to ask for a channel or ES 
build if a channel were The | Boater! 
hearing room will undoubtedly be a 

lively one, for commercial interests 
will certainly be there to stake a 
claim for these precious frequen- 


cies 


runs cool @ Full focus cosine yoke. 


TV PICTURE TUBE SALE 


Stendord Brands © Factory New 
GUARANTEED 1 FULL YEAR 
” tube.$186.058)¢ 19” Tube 
2” Tube 
6 Tube 
* Tube 
ting and Sleeve for 24” 


All merchandise ts brar nd new = tory fresh & pally . hood m. J c = me orders ites upon receipt o 
wrye4 check or money order for $25 as depo Assis ve A s — « of 
Prices & spec ificatic ms sub AL. to p—~ - wwe x * 


“SHOWROOM: 171 Wenbingten su NY7, 
AIREX RADIO CORP...” onsen SEPT T a tokenems 02. 


N.Y.3 


00 ‘ 
CABINETS TOR Tvé agers 
n 


ay > oa FREE NEW TY 
*“630Fa-2"" PARTS & HI-FIDELITY 
300% a PY 


1¢ 
1 
any, bionde, ete. } 
17 
UIPT. CATALOG L 


set aside. 


IT’S EASY TO CHECK ALL TV 
RADIO & PICTURE TUBES 


WITH THIS 


FOOLPROOF TUBE CHECKER 


Get an immediate, positive check on all loctal, octal, miniature 
- and picture tubes with this great, new bnew oy, 
b Most set failures are due to burnt-o 
horts. Glow ‘ 


’ damage tube umder test 
Comp rete with instructions and pair test leads 


PERFORMS 1001 ELECTRICAL CHECKS 
You can also check for ox wntinuity < 
broilers, camera flash guns, ct 
starters, door chimes, bells, buzzers 


vore ene 
Molded bake 
lite case, sturdily built for long life 


of trouble shooting 


MONEY BACK GUARANTEE 
Sold on 10-day money back guarantee rh s Vieulite Tube Checher 
will save you many times its low cos SEND NO MONEY Just 
send name a ae ‘ Tule Checker 
and pay post ' (or remit with 
order and we pay postage—same guarantee.) 


VISULITE C 


423 Broome St., Dept. R-6 
° New York 13. N.Y 
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NOW! BECOME EXPERT AT | PARTS REPLACEMENT GUID 


RADIO- | TV POWER TRANSFORMERS 


i ELEVISION (Continued from page 51) 


RECEIVER MFR. CHICAGO HALLDORSON MERIT "TRIAD THORDARSON 


Part No. Part No. Part Ne. Part No. 
IN 4 EASY STEPS! rovoz Pate? RAZASCTV.24898 
v P9708 
P9715 P-3073 R-40B T-26R23 
P9715 P-3073 
Complete Self-Training Library | id 
in RADIO and TV by Famous | 79703 yA, 
Experts — Takes You BY SIM. | ~3151 
fa STEPS From Basic Theory 
to Problems of Repair, tnstatia- 
tion, Color TV, ete. P-3063 
: P-3063 R-31BC T-26R00 
No you can do ANY Radio R-7A 
h P-3165 R-34A TV-24R94 
P-3165 TV-24R94 
P-3078 R-38BC T-26R00 


TV installation, service, or 
repair job like an expert; 
operate field-testing equip 
ment; woderstand problems 
of TV, FM-AM transmission, 
ete Step inté a good-pay 
ng joh--or start your own 
service business. Train your 
wif AT HOME 
SPARE TIME with the : R-33BC 
MeGraw-Hill Radio and Tel . ete: 

0 ervicing Libri ° 
evision Servicing Library : a.3eec 
2296 Pages— 300060-1 R-338C 


(611 WMustrations 


The men who wrote this MAJESTIC 
complete 4-volume Library D9 


are ” " o . , 235 

PART oe he Iv —— tT tems 
oonuttateaee Ameriea today. Every detail -9252 
ADIO. is clearly explained in over 

800 pages, 433 ius, TWO THOUSAND PAGES of 

Cireuit Analysis ¢ Vac step-by-step instruction and 


P.3078 R-38BC T-26R00 


Models 12C4, C5, 
72, T3; 16C4, C5, 


uum Tubes ¢ Circuits over SIXTEEN HUNDRED 12, 3; 16K) 


ae na in — a “*how-to-do-it’’ illustrations, | MECK 
ube Oscillator owe . nootinien 

Supply ¢ Transmitting, cross-section diagrams, FA-10001 

Receiving « Ete The review questions TP-10002 - F.13x 


ELEMENTS OF answers ‘‘naill down’’ every- TP-10003 in - R-338C 
RADIO SERVICING, thing you learn. At-a-glance 
475 pages, 375 illus. **trouble-shooting’’ charts TP-100038 - R-38BC 
ye bag show how to diagnose in 
er Supply ¢ Speakers « , 
Satemmas © hake Radios guy any —_, _ TV TP-10004A R-38BC 
* Push-Pull Output Dreakdown and how toe 
Stage repair it expertly and quickly Models MM614C, 
BASIC TELEVISION, The Library will pay for T; MM616C, T; 
592 pages, 415 illus itself many times over. It MM619C; XSB 
Seanning ¢ Synchroniz gives all you need to know MOTOROLA 
ing ¢ Video Signal ¢ for FM and TV in the FCC’ 
rightness Control ¢« Lst-el Heense exam. : gives 258600684 R-8A 
DC Reinsertion «© Pic ae eee ee + 6 258790140 . F-52X 
ture « FM Alignment an experienced technician 2 

He , nee 5€90025 - R-33BC 
e Picture Tubes « more confidence and skill R.338C 
VIF and UH trans coaenenee Saas 
mission ¢ Reception 409 
TELEVISION SEND NO MONEY 25C700161 R-39BC 
SERVICING, Mall coupon below to ex 25C€700161-9 
429 pages, 388 ius, amine complete four-volume 25€700169 R-39BC 
Antennas © Transmis Lit , FREE for 10 d 25C701025 . R-398C 
sion Lines @ Test-pat aarary a oo 25€701127 R-37BC 
tern and licture Anal No obligation. Or you may 
ysis @ Lovcalizing He examine Individual books 25C7 10656 - 
ception Troubles ¢ In FREE for 10 days by cheek 25K700882 R-398C 
terference Remedies « ing the proper boxes in Models 16F1, 


Deflection Cireults 16K2, 16T! 
AND MUCH MORB} } coupon . 
MUNTZ 


0-9252 
TP-0015-C - ’ R-33BC 
R-35BC 


FREE 10-DAY TRIAL COUPON | 


McGRAW-HILL BOOK CO., Inc., Dept. RIN-6 
327 West 41st St., New York 18, N. Y. 
[) Bend me for 10 day free examination the Radio and 
TV Servicing Library, 4 Vols. (Regular retail price is 
$26.75; Special Course Price only $21.95 in easy in 
stallments.) If not satisfied with Course, I will re 
turn it, pay nothing. Otherwise, I'll send $1.95 pius 
delivery then and only $4.00 in monthly installments 
If you wish to exumine any of these books individu 
ally, check below the ones you wish us to send you 
for 10 Days’ FREE EXAMINATION 

[) Essentials of Radio Elements of Radio 


-26R00 
-26R00 
-26R00 

TP.370 -26R25U 

-26R25U 

OLYMPIC 

TR-1351 PH-200 -26R23 
TR.1474 TP-355 -26R19 
TR-1688 TP-355' -26R00 


I 
i 
I 
| 
f 
I 
I 
I 
7.50 Servicing, $5.25 | 
C) Basie Television, [) Television Servie- I TR-1966 TP-360 -26R19 
$7.50 ing, $6.50 1 | Models 762, 783, TP.355 -26R19 
For any book I keep, I'll send $2.00 plus delivery In 967, 968, 970 
10 days, balance in easy monthly installments. | PACKARD-BELL 

! 

I 

I 

I 

1 

| 

! 

I 


, TP-370 & R-388C & 
Name FO-63 
Address ... 


City TP.360"** P9708 


Position TP-370* P9705 
TP.370 & R-388C 
FO-63 
*add Series Resistor to Reduce “B +" Voltage. Drill New Mounting Holes 
**Use Universal Mounting Brockets. 


Company ; 

WE PAY F 
ment of $1.95 when ordering Library or full price 
when ordering individual books (prices above). Same 


(To be concluded next month) 
return privilege (Offer applies to U.S.A. only.) 


i 
| 
) 
) 
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) 
) 
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Linearity adjustments in the 
palm of your hand... 


“TV TEST INSTRUMENTS" by Milton 
S. Kiver. Published by Howard W. 


emi § Witt the CREST TV BAR GENERATOR / 


diana. 148 pages. Price $3.00. Paper 


bound Provides actual bar pattern / ab y 
As the author states in the preface, Vr eiv r screen . | 
this book is designed to foster a bet- on T ec a a Am, 


ter understanding between the serv- A highly efficient, portable, lightweight unit provides 
ice technician and the test instru- servicemen with the sensibly engineered Television Bar 


ments with which he works. By mak- Generator. On the spot accurate linearity adjustments 
ing “friends” of his servicing aids the 
technician can do more work in less © Can be used when no stations are on the air 


time and, as a result, become a bet- | Produces horizontal or vertical bars 


ter service technician 
ew Dodie te davided tebe anues ane. Adjustable number of vertical and horizontal bars 


tions covering the v.t.v.m., AM signal Simple self-powered plug-in unit . . . fits picture tube sf 035 


OS enenn —_eP — generators, .. No tools required for this 10-second installation 
oscliloscopes, specia test instru- 
ments. TV and FM receiver alienment Vest pocket size... stow conveniently in tool box LIST PRICE 


and the use of test instruments in TV 


servicing When ACCURATE voltage boost is required 
Each of the sections covering specif- C S 

ic equipment includes a general dis- RE T LVB-117 

cussion, an explanation of the opera- 

tion of the unit, and then applications 


The LVB 117 is engineered to safely and accurately restore 
of the equipment are discussed. Pho- required voltage to 7 hey or ee acre i 
tographs and circuit diagrams of com- Insures full strength and proper width a eight o 
mercially-available units have been TV picture when low line voltage weakens and 
used to amplify the text material shrinks picture. Corrects low line voltage sync and 

The book is clear, down-to-earth oscillator drift troubles. 
and = easy-to-understand. The “old 6 unique features for the ultimate in accurate voltage boost! 


hand” at the servicing game w de- . 
arse on Mardi geet ool ~  350-Watt Rating... ample for most requirements on line 
will the apprentice technician voltages from 90 to 135 volts. 
-? 4 Simple External Plug-io . . . 10-second installation. 

“UHF CONVERTERS" by the Sams $1735 v* Automatically Operated ... turns on and off with 
Staff. Published by Howard W. Sams set or appliance. 

Inc., Indianapolis 5, Indiana. | LIST PRICE  Multi-Top Selector Switch ... permits exact voltage boost. 

pages. Price $1.00. Paper bound Overload Fuse Protection... protects against unsafe 


This information-packed little book line voltage increase 
tells how u.h.f. converters are de- 3 ‘ 


signed and how they work. It provides Now available in the CREST LVB “—- 

a detailed description of all the popu- Singie Switch Control... for 10 volt boost or 

lar converter designs and explains how straight-thru line. 350 watts rating. 

they work with present v.h-f. sets | 7 th 
The book covers twenty-one con- Inadequate picture width Tube failures ad Catalog 

verters produced by Arvin, Crosley, Insufficient height Low sensitivity in fringe areas No 3021 

Du Mont, General Electric, Mallory, Weak picture brightness © When caused by low line voltage. $9 75 

Motorola, RCA, Raytheon, Regency, Poor sync and oscillator drift LIST PRICE 


Sarkes-Tarzian, Standard Coil, Strom- 
berg, Sutco, and Sylvania 


A TV allocation table for all 82 See us at the Electronics Parts Show, Chicago, Booth 120 


channels is also included for ready a . 
reference 5 LABORATORIES INC 
* * * U 84-11 Rockaway Beach Blvd. Rockaway Beach, N.Y 


"SOUND REPRODUCTION" by G. A 
Briggs. Published by Wharfedale Wire- 
less Works, England. 364 pages. Price 
$6.75. Third Edition. Available in the 


E S5th Street, New York, Nv. || Whe HIT of the 


The popularity of the first tw -di- It ts easy to learn or & eo 
I i f I firs a edi  « ¢ca oe with en neerustegren® Coae Teacher 
tions of this work has dictated the re- 


Affords the quickest and most prac 
tieal method yet developed ror be 


lease of this revised and enlargec ginners or advanced students Avaiia- 
Sled adtitan : May Parts Show ES 

New material in this edition in- JSC progress in ready —no QR ’ 
cludes data on high fidelity, room sone, UHF, Per- ENDORSED BY THOUSANDS! 
acoustics, cone resonance, resonators we Nl — The Instructograph Code Teacher lit 
vented enclosures, transient response, ( and many other instructor an angene 
response curves by oscillogram, 


the ; items warmly learn and master code without fur 
: re : cheered at the big ther assistance. Thousands of successful operators have 
ear, interference, magnetic recording : "53 show! 
recording technique, pickups, and . 


“eequired the code with the iInetructogreph System. 
home recording or Tb The JSC Orange pe INSTRUCTOGRAPH COMPANY 


Write todey for convenient rental and purchase plans. 
Blue Disc Of Quality | 


The book is divided into two main | | 4711 SHERIDAN ROAD, CHICAGO 40. ILLINOIS 
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WORLD'S LARGEST MANUFACTURER 
OF CUSTOM BUILT TELEVISION 


MATTISON 


SILVER ROCKET 630 CHASSIS: 
>: © with TUNEABLE « 


e BUILT-IN BOOSTER 
efor Better DX Receptions 


@Featuring NEW CASCODE TUNER ® 

$ made for UHF interchangeable « 

etuning strips and 70° COSINE YOKE .s 
Tube & 

Complement: 4 

28 tubes 

3 rectifiers 

1 CRT 


All Channel_/ Booster 


Broad band single knob control pre-ampltifier 
built in to eliminate tong leads which may 
cause regeneration and attenuation of signal. 


@ ONLY THE MATTISON 630 CHASSIS 
HAS AN ALL CHANNEL TUNEABLE 
BUILT-IN BOOSTER THAT INCREASES 
SIGNAL STRENGTH UP TO {0 TIMES. 
THE SILVER ROCKET WILL OUT-PER- 
FORM ANY CHASSIS MADE AND IS 
PRICED RIGHT TO SELL FAST WITH 


AN EXTRAORDINARY MARGIN OF 
PROFIT FOR YOU. WRITE FOR CON- 
FIDENTIAL PRICE SCHEDULE. 


ALL CABINETS MADE IN MATTISON’S 
OWN CABINET FACTORY 
ANNOUNCING . s 


New 
AMBASSADOR 
for 1953 


The only open 
face consele 
made in every 

expensive 
decorator 
finish ,. . . on 
guaranteed 
genuine ma- 
hegany, walnut, 
oak and other 
rare woods! 


The AMBASSADOR 17” and 21” 
Best Locking - « « Best Value, Tool 
Full size console for eye level television. Available 
in every expensive decorator nish. Fea- 
turing removable safety glass. Dimensions height 
42 inches, width 26 inches, depth 23 inches. 


DEALERS! SERVICE DEALERS! Here is your 
opportunity to become the “important” TV 
Dealer in your area for THE FINEST CUS- 
TOM-BUILT LINE OF TV RECEIVERS. FREEI! 
Write for Mattison's mermaneaiae perene 
explaining the ""UNASSEMBLED PLAN” and 
"$1,000,000 FLOOR PLAN.” 


When you buy from 
Mattison you need 
only one source of 
supply! You can buy 
a attison Chassis, 
a Mattison Cabinet or 


: Mattison Television & Radio Corp.s 
- 10 West (8ist St., Dept.AN, N.Y.53, W.Y. - 


sections and 28 chapters. The first 18 
chapters in Part 1 deal with loud- 
speakers, their application, perform- 
ance, and design. The balance of the 
material appears in Part 2 under the 
general heading of recording. 

Since this work is addressed to the 
layman, the treatment is non-tech- 
nical but much of the data would be of 
considerable value to the audiophile 
or the technician working with high- 
fidelity equipment. The book is lavish- 
ly illustrated with actual oscillograms, 
performance graphs, circuit diagrams, 
and photographs. 

The author's style is refreshingly 
witty so that the book makes good as 
well as informative reading. 

* 7 * 
"TV SERVICING SHORT-CUTS" by 
Milton S. Kiver. Howard W. Sams € 
Co., Inc., Indianapolis 5, Indiana. 98 
pages. Price $1.50. Paper bound. 

This handy, pocket-sized book con- 
tains a wealth of practical information 
in its relatively few pages. The ap- 
proach to troubleshooting is straight- 
forward and informal. 

The material is presented as “Case 
Histories” with actual receiver chassis 
and service faults being discussed. 
Each “Case History” first lists the 
complaint as the set-owner might re- 
port it to the technician. The discussion 
then outlines the technical reasons 
behind the complaint and then a series 
of steps the technician should follow 
to cure the fault. 

A cross-referenced index permits the 
service technician to find data on a 
specific complaint irrespective of the 
chassis make and model involved. The 
text is well illustrated with CR tube 
patterns and circuit diagrams of por- 
tions of the circuits involved in the 
specific fault. 

As is the case with all of Mr. Kiv- 
er’s writings, the material is clear, 
easy-to-read, and authoritative. 

~ 7 ” 
“HOME MUSIC SYSTEMS" by Ed- 
ward Tatnall Canby. Published by 
Harper & Brothers Publishers, New 
York. 296 pages. Price $3.95. 

How can a layman select a satisfac- 
tory high-fidelity sound system which 
will meet both his economic and aes- 
thetic requirements? The author, a 
well-known record columnist, has pro- 
vided the answer in this informal and 
easy-to-read handbook for the non- 
technical music enthusiast. 

The author discusses the various 
components comprising a home high- 
fidelity system and then outlines the 
desirable performance characteristics 
which the equipment should possess. 
Various commercial models are illus- 
trated and described with prices being 
included as a guide to assembling 
systems in different price classes. 
Separate chapters on amplifiers, the 
speaker, the record player, speaker 
enclosures, etc. provide a “guide book” 
for those making excursions into the 
high-fidelity field for the first time. 
Correct placement of the equipment 
and other pertinent data is also in- 


cluded. —30- 


NOW — Real HI-FI 

LOW COST 

TAPE RECORDING 
EQUIPMENT 


PT-3M 
DUAL-TRACK 
DUAL-SPEED 

3.75 & 7.5 ips. 
TAPE 


MECHANISM 
$59.75 


PRE-7 PRE-AMP 
$39.75 


This high quality, low cost tape recording combi- 
nation by Pentron is ideal for ali custom installa- 
tion work. Can be mounted on slides, or built into 
present phono drawer. Easily built into your pres- 
ent system — or design your new system around 
this great pair. Frequency response 50 to 11, 500 
at 7.5 i.p.s. immediate delivery —from stock! 

PMC—Portabie Carrying Case with both units above, 
complete $114.50 


ARROW ELECTRONICS 


CudioConlo 8 


BEAUTY IN SOUND 


65 CORTLANDT ST. NEW YORK 7. N.Y. DIGBY 9-4714 


Now! HANDLE UP TO 


90% OF TV TROUBLES 


by the easy 
PICTURE 
ANALYSIS 
METHOD! 


of tedious TV trou 


Cut hours 
hooting to i 
twice as fast! Opera 
ardi’'s new PIN 0 

TROUBLI FINDER ; 
simp ity welt ove 


PIX % 0 ; FIX o sv 1 anf 
TV TROUBLE ‘u's sss’ ah 
FINDER GUIDE 


where they are lik to b 
By 
Ghirardi & Middleton 


it 


an 


ginning! 


WHAT TO DO— 
HOW TO DO IT 


Step-by-step repair 
follow Components likely 
faulty are spec 
are outlined 


But that’s only the b 


e Quick tests 
PIX-O-FIX guide 
you every st f the way! 
Remember! PIX-O-FIX i 
**fix-it-yourself’’ gadget for con 
sumers. It is @ truly professional 
Covers 24 common device for servicemen, apprentices 
troubles identified by end students—prepared by tw 
actual screen photos the nation’s foremost vice i 
structors A. Ghirardi and Rh 
* -, = —— G. Middleton 
causes of these trou- 
bles localized to ree MONEY BACK IF YOU'RE 
ceiver stage or section 
where they are most NOT SATISFIED! 
likely to occur. Simply pin a $! bill to this 
Mail with your name and 
dress to the publisher. If 
satisfactory, return PIX-O- 
in 10 days and your $! will be 
refunded promptly. (Price out- 
side U.S.A. $1.25. Same money- 
back guarantee). 


NOT a 


* © © 253 step-by- 
step remedies for 
these troubles. 

* « « 4,500 words 
in CAUSE AND 
REMEDY section to 
show just what to do. 


Dept. RN-63, RINEHART BOOKS, Inc., Technical 
Div., 232 Medison Ave., New York 16, New York 
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Communications in Korea 
(Continued from page 38) 


four stations assigned to the same 
frequency. These are carefully chosen 
considering the distance between each 
and the direction in which the antenna 
will be pointed. However, many times 
frequency assignments that appeared 
“clear” have been blocked by stations 
200 and 300 miles away with antennas 
close to sea level In some of these 
cases the interfering station has had 
its transmitting antenna oriented at 
right angles to the receiving antenna 
yet the interfering signal would be 
just as strong as that produced by the 
desired transmitter only 15 or 20 miles 
away. This may be explained on the 
basis of sporadic “E” layer, skip, or 
multiple reflections from intervening 
terrain features. 

There is much more, though, to in- 
stalling the station than drawing pro- 
file charts of the transmission paths 
After the preliminary engineering of 
the system has been completed, sur- 
vey teams are sent out to each pro- 
posed site to conduct a reconnaissance 
of the area These teams usually 
carry a receiver and small power unit 
with them to test the shots that will 
be used on the system Plans have 
been drawn to equip a helicopter with 
v.h.f. equipment and dispatch it to the 
proposed mountain top. The “Chop- 
per’ will then hover at standard an- 
tenna height and conduct transmit- 
ting and receiving tests with the dis- 
tant station 

When the survey teams (or heli- 
copter) return, their reports are stu- 
died carefully to see if the terrain is 
such that the station can be installed 
and maintained throughout the year 
If the site appears suitable, the full 
team is sent out with all the neces- CRYSTAL CLEAR 
sary equipment and supplies. The team 79° 
will then set up a base camp as close 4 h! 
as possible to the mountain and ar- here s the best by Brus ° 
range for laborers at the nearest vil- 


lage. Working with Korean “papa- These Brush Model BA-206 Headphones, designed around the 
sans” the thousands of pounds of gear 


are hand-carried up rocky, winding exclusive BIMORPH * crystal-drive element, are your best 
trails cut in the side of the mountain. choice for high fidelity and smooth frequency response. By their 
Take the case of “Boston” relay sta- nature they draw negligible power and only require modest 
tion located in central Korea on a driving voltages. Hence, these headphones are ideal for moni- 
high peak. This station has over 20,- toring applications...may be used in either high or low impedance 
000 pounds of operating equipment circuits and are extremely well suited for multiple installations. 
not including the buildings that house They are of rugged, shock-proof construction... light-weight yet 
the men and equipment. Each day, powerful. Advanced design gives your ears a smooth, comfortable 
a yeer round this station requires air-tight fit for excellent bass response. Here is the ultimate in 


1500 pounds of gas, oil, and rations . . a 
Every day a line of laborers starts up headphone quality at a fraction of the price you'd expect. 


the steep trail with gas cans or cases Brush crystal products are leaders in their fields because for 
of food Heavier loads are carried on many years Brush has specialized in research, development and 
_» frames strapped to their backs applications of piezo-electric crystal materials. Write for bulletin. 
The climb takes about three-and-a- Brush Electronics Company, Dept. UU-6, 3405 Perkins Avenue, 


half hours but “papa-san” takes it in ’ : 
his stride. The loads that these men Cleveland 14, Ohio. 


carry are staggering During the in- 

Stallation of a station these laborers 

carry complete 315-pound power units BRUSH ELECTRONICS | COMPANY 
to the peak in little more time than 

it takes a G.I. to climb it with no INDUSTRIAL AND RESEARCH INSTRUMENTS z 

load. The record, however. belongs PIEZO-ELECTRIC MATERIALS . ac sTIC DEVICES on 


MAGNETIC RECORDING EQUIPMENT 
ULTRASONIC EQUIPMENT t 
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formerly 
The Brush Development Co 
Brush Electronics Company 


1s an operating unit of 
| Clevite Corporation, 


to one aged “Chige” bearer that 


MODEL 2430 


TECH-MASTER 
Custom-Buil& 


TV CHASSIS 


MODEL C-30 


Model 2430: GOLD MEDAL TV Chassis 

World's most powerful, most dependable TV 

receiver. Custom-designed and custom-built to 

provide the uitimate in sight, sound and value. 

@ improved 630 type chassis. 

@ Advanced Cascode Standard turret tuner, 
adaptable to UHF without tools. 

@ Full 4 Mc. bandwidth 

@ Quick action keyed AGC circuit 

@ New, Hi-sweep auto-transtormer system. 

@ 5 Microvolt sensitivity. 

@ Phono-input circuit 

@ For all picture tubes from 16” to 24”, 

MODEL 2430: with quality PM speaker, all 

tubes less picture tube, universal picture tube 

mounting brackets. Equipped with audio taxe- 

off to feed sound through external amplifier, 

if desired $169.50 

MODEL 2431P: Same as 2430, (less sound take- 

off), but with true fidelity Push-Pull audio 

amplifier $199.95 


MODEL 2430-9: For new 90° kinescopes, (24” 
rectangular, 27” and 30”). Features similar to 
2430, but incorporates new high voltage hori- 
zontal and vertical sweep circuits. Less picture 
tube and mounting brackets $262.50 


Model C-30: BLUE RIBBON TV Chassis 

Custom designed, custom built, yet economical- 

ly priced no higher than mass-produced models. 

@ Retains the outstanding characteristics of 

RCA-630 circuitry, namely 4-stage, full bandwidth 

picture IF strip, and 3 stage FM sound section 

@ Latest synch and sweep circuits 

@ Advanced Cascode turret tuner adaptable to 
UHF without tools. 

@ 5 Microvolt sensitivity. 

@ Permanent magnetic focuser. 

@ Double time constant AGC. 

@ 29 tubes (including 3 rectifiers) 

@ Phono-input jack (with front panel switch.) 

@ For all picture tubes from 16” to 24” 

MODEL C-30: With quality PM speaker and all 

tubes (less picture tube), completely wired, 

aligned and tested $149.5 


At all Leading Radio Parts Distributors 


. 
Sy 


443-445 BROADWAY, NEW YORK 13, &. Y. 


packed 400-pound squad tent up a 
rugged peak and turned right around 
to bring another load up the mountain 
that same day. 

Now well established, “Boston” re- 
lay is a beautiful spot. An operations 
shack houses all the equipment and 
neat runs of coaxial cable fan out to 
the transmitting and receiving fields. 
Power is supplied by five 1000 watt 
gasoline driven generators dug into 
the side of the mountain and protected 
from the weather by a bunker con- 
structed of local timber. The antenna 
arrays are mounted on masts up to 50 
feet in height and guyed every 5 feet 
to withstand winds up to 80 miles-an- 
hour. 

At some of the larger terminals, 
the standard antennas are mounted 
on fixtures constructed of 70-foot poles 
and 20-foot crossarms. This arrange- 
ment reduces the space requirements 
where many antennas must be erected 
and simplifies both the job of “cut- 
ting” the elements to frequency and 
maintaining them periodically. 

The men at the different stations 
have simplified the job of replacing 
equipment by the addition of ingeni- 
ous switching systems that transfer 
antenna coax, power, and input cables 
from one unit to another. The termi- 
nals in Seoul have such an ar- 
rangement, and, in addition, a monitor 
phone that can be patched into any 
circuit of any system to aid in trouble- 
shooting. A bank of indicator lamps 
shows at a glance which equipment 
is operating in any circuit at any 
given time and to which circuit the 
monitor phone is patched. 

Not only can helicopters be used 
for survey purposes, as mentioned pre- 
viously, but they can be used to in- 
stall the station itself by acting as a 
flying elevator from the base camp to 
the mountain peak. This method was 
actually attempted several times dur- 
ing the past two years. 

While it would be possible for a 
lightly loaded “Chopper” to hover 
some distance above the peak for a 
reception test, experience has shown 
that the wind at high altitudes and 
the thinness of the air make it dan- 
gerous to carry the heavy loads re- 
quired close enough to the peak so 
that they may be lowered by winch. 
Air drops, however, have been made 
several times to stations that have 
been isolated by storms. One Air 
Force station was kept supplied for 
an entire winter in such a manner 
with everything from 55-gallon drums 
of gas to fragile crystal units. 

An unusual solution to the problem 
of a unit commander keeping in tele- 
phone contact with his headquarters 
while he was touring the front was 
solved very neatly by the use of v.h.f. 
equipment. As shown in one of the 
photographs, the transmitter, receiver, 
and one antenna are mounted in a 
jeep and the other antenna and power 
unit were installed in the trailer be- 
hind. Through the use of voice fre- 
quency ringing equipment the opera- 
tor of any switchboard in Korea could 
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$4.45 ea. .. of 3 


ANTENNA SPECIALS — 


Double “‘V"’..ea. $2.96 | 300 ohm wire 
10-element ber _ S$ 1.95 
conical ea. 3.95 
New UHF-VHF a 14.96 
conical **v,” i ‘ 5c 
very hi-gain. 72 ohm wire. 
ea. 8.95 per ft. 5c 


U.L. Approved 4,3 
60° Yoke ea. $1.29 Lightning Ar- 
70° Cosine yoke. rester ea. $ .69 
3.95 Chimney Mount 
ne - or. 1.79 


Mosel O30 — AESO 


Complete, with all tubes, 
12” speaker and Cascode 
tuner 3 0. 


Don't Throw Your Old Picture Tube “149 
PICTURE TUBE BRIGHTENER |... 
Adds to new life and extends life 
of picture tube. For clearer, o3 49 
sharper pictures! ais “ 
Ask for new catalog. Mir. Order: $5, 25% 
All mdse. subject to pricr sate, 
. ¥. Prices subject to change without notice 


New address: 76 Vesey St., Dept. R-6 


New York 7, N. Y. 
The ROSE Co. 


COrtiand 7-6195 


Looking for 


ELECTRONIC VALUES 


Harjo Has ‘Em! 


Ceramic Condensers! $10 Value. $] 
Kit of 50 asstd. Brand new, 
standard brands. Postpaid 


BRAND NEW 67', V. BATTERY——Standard 
Type, Army Surplus. Fine for portable radios, 
Geiger counters, Test equipment. Dealers ask 
for quantity prices. 98 

$2.65 Value. Only c 


METER SPECIAL, 0-1 MA Meter, 2” 
round, new, boxed . $3.95 


TEST EQUIPMENT 


DRASTICALLY REDUCED! 
TS-47/APR 
TS-89 AP 
TS-126/aP 
TS-131/AP 


LOOKING FOR RADAR EQUIPMENT? 


Parts Also Available! 
APS-3 SN AN PPN2 APQ-13 
APS-4 SA ARQ-8 APS-15 
APT-S AN PPNI TPN.2 APA-17 
APA.23 


IN STOCK RIGHT NOW! 
BC-348 BC-342 BC-611 

ARC-3 ARC-1 ART-13 

BC-221 APN-9 LM 


SPECIAL VALUE! 


Acorn Tubes 954 and Sockets Brand $ { 
New. Per set, 29c. 4 sets 

Attention: Schools, Labs, Hams! 
WE PAY MORE for Radic Parts, 


Equipment! Cash in surplus-——or 
trade. Write now. 


Write for FREE Surplus Catalog 
HARJO SALES CO., Dept. R-2 
4109 Burbank Bivd., Burbank, Calif. 
P. 2. Bex 1187, Magaolic Park Sta. 


hone: ROckwel!l @-2411 
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and, 
could es- 


ring the telephone in the jeep, 
conversely, the commander 
tablish a direct telephone circuit 
through his home switchboard while 
moving or stationary. The voice fre- 
quency ringer converts the 20-cycle 
output of the standard switchboard 
into a 1000-cycle note interrupted 20 
times a second which can be transmit- 
ted over a voice circuit. At the distant 
terminal, in this the jeep, an- 
other ringer converts the 1000-cycle 
ring back to 20-cycle ringing current 
which can be acceptéd by a switch- 
board or local telephone. The antennas 
in this case are polarized vertically 
and have the reflector and director 
removed minimize directional ef- 
fects 

To give an 


case 


to 


the extent of 
v.h.f. systems now in use in Korea, 
it would require 30,000 miles 
of wire circuits to duplicate the facili- 
ties provided by the v.h.f. radio relay 
This figure is based on the 
air-line “lengths” of transmission 
paths The wire figure would un- 
doubtedly be much higher due to the 
fact that wire routes usually follow 
existing roads or valleys which do not 
usually run in a straight line to the 
distant headquarters 

In World War II v.hf. was used 
only as far down as Corps headquar- 
ters and only rarely to Divisions. Now, 
in Korea, v.h.f every Ameri- 
can regiment on the line. This means 
that each regiment has three voice 
circuits and four teletype circuits that 
can not be cut by the enemy, that 
will not break under the weight of 
heavy ice loads, and, most important: 
that will “follow” the headquarters as 
fast as a % ton weapons carrier with 
the equipment installed can be driven 
to the new site. 

The work necessary to install, 
ate, and maintain a chain of 
stations has been proved to be 
fraction of that required for 
wire routes when extended 
are involved. Under the conditions en- 
countered in Korea where communi- 
cations are subjected to severe winters, 
guerrilla attacks, and flash floods that 
sweep over wide v.h.f. radio 
relay systems provided high 
quality, efficient free telephone 
and teletype circuits for the UN 
Command. —is-- 
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BRITISH SCOUT STATIONS 
ag AL licenses have been authorized 


in Great Britain for low-power sta- 
tions to be used in the training of Boy 
Scouts in radio telegraphy, according to 
“Wireless World.” 

Frequencies have been assigned in 
the amateur two-meter band for train- 
ing nets made up of five-watt fixed sta- 
tions working a given number of one- 
watt portable stations within a ten-mile 
radius. All stations in the net operate 
under the call sign of the fixed station 
with added suffixes “/1,” “/2,” ete. 
Contacts may be made only within the 
net and on c.w. only; other operating 
conditions are generally the same as 
stipulated for amateur stations. 


June, 1953 


Let MILTON S. KIVER Help You 
Prepare For U.H.F.-TV 
And... 


EasytoTRAINAT HOME This Practical Way! 


Men with the right training in Television Servicing are 
in big demand . . . pull down big pay. T.C.1. TRAINS 
YOU RIGHT wieh easy-to-follow technical training 
designed by servicemen, for servicemen! You learn prac 
tical, professional type Television Servicing without 
leaving your present job. Included are money-making 
extras such as set conversion, master antenna installation, 
U.H.F..TYV and field servicing short cuts. You can start 
earning Television money after the first few lessons. 
You learn to test, trouble shoot and repair all types of 
TV sets the proven, practical way! 


HERE'S HOW YOU GET EXPERIENCE! 


You train on your own large screen modern television 
receiver, furnished as part of your course. This set is 
yours to keep! As an optional feature you can get two 
weeks of actual field experience out on service jobs 
and on the repair bench for Chicago's largest independ- 
ent servicing organization. You learn Television Serv- 
icing by ectually doing Television Servicing . you 
get the practical know-how you need to qualify for BIG 
MONEY in this fast-growing field! Age is no berrier, 
Many TC! students ore over 40! 


ERT TCS ast 
1. is approved 
for'G.1 training 
under Public Law 
ck cow 


ACT Now! 
FREE Catalog 
LESSON. Write 


Mail coupon for 
and SAMPLI 
rODAY! 
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REPAIRING YOUR OWN SPEAKERS!!! 
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+ 360 radial calibrated a 
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\LEnTeNe RADIO CORP. | 


67 Dey Street | 


YOU GET and keep mod- 
ern large screen Television 


receiver. 


YOU DO actual testing, 
servicing, trouble shoot- 
ing and repairing 


MILTON S. KIVER 


TELEVISION COMMUNICATIONS INSTITUTE 
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to add increased 
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ONLY ONE 


OF ITS KIND! 


THE THORDARSON-MEISSNER 
T-26R00 


@ Here is the only truly universal 
replacement power transformer 
made! 

The T-26R00 is the perfect re- 
placement power transformer for 
OVER 1200 existing TV models and 
will serve as replacement in over 
90% of present and proposed TV 
sets! No longer is it necessary for 
the serviceman-dealer to stock 25 or 
30 different power transformer types 
to cover the replacement fleld Al- 
though the T-26R00 was designed 
primarily for TV use, it also fully 
meets requirements in many other 
applications, 


TAPPED SECONDARY WINDINGS 


The T-26R00 has tapped secondary 
windings with output voltages of 
600 volts e/t, 720 volts e/t, 840 volts 

at 205 ma. One 5V. 6A. and one 
3A rectifier windings and four 
3A, heater windings 

THORDARSON - MEISSNER ad- 
vanced design combines new non 
hygroscopic insulation with new im- 
proved silicon steel core laminations 
to reduce size, increase etliciency and 
provide higher voltage protection. 
The T-26R00 contains dual electro- 
static shields, heavy copper flux- 
shorting band and external steel end 
shields 


SPEEDS REPLACEMENT JOBS 

The T-26R00 has long UL approved 
color-coded leads and a coded dia- 
gram is printed on the shell to facili 
tate the replacement connections and 
trouble shooting Four auxiliary 
brackets are furnished, for easy up- 
right or flat mounting above or be- 
low chasais 

USE THE BEST--THORDARSON- 
MEISSNER T-26R00 Your Jobber 
stocks them. Ask him for a copy of 
the THORDARSON-MEISSNER TV 
Replacement Guide. 


THORDARSON-MEISSNER 


MT. CARMEL, ILLINOIS 


SPEAKER RECONING 


Complete line Cones, Spiders, Rings 
and Voice Coils. Custom Built Voice 
Coils. Low prices. Write for Parts 
List and Reconing information 


WESTERN ELECTRONICS CO. 
3164 West Colfax Denver 4, Cole. 


>, BARGAIN 


1> HUNTING? RADIO 


SERVICEMEN! 
Write for SENSATIONAL CATALOG 
HENSHAW RADIO SUPPLY 


3619 TROOST KANSAS CITY, MO 


AS REPORTED BY THE 
TELEVISION TECHNICIANS LECTURE BUREAU 


T HAS BEEN an interesting expe- 

rience to observe the transition of 
the electronics servicing activity from 
basically technical thinking to the pri- 
mary considerations of good manage- 
ment practices. Paced by the rapidly 
shifting requirements for television 
service, electronics service business op- 
erators found that a large volume of 
service work was no assurance of 
profitable operations. In an inefficient- 
ly managed service business a large 
volume of business hastened the day 
of failure. The service business opera- 
tor of today who enjoys good credit 
from his suppliers has learned to apply 
good management practices in the op- 
eration of his business. He may be a 
top-flight technician in his own right 
but he devotes the bulk of his time 
and attention to the business phases 
of his activity. 

Back in radio service days it was an 
outstanding shop that was able to do 
$25,000 worth of service business per 
year. The average annual volume of 
business for radio service shops before 
the war was less than $6000 per year. 
Very few radio service shop operators 
were able to keep as much as $200 
per month for themselves after paying 
the various costs involved in their 
service work. 

Today it is not uncommon to find 
electronic service businesses that are 
handling an annual volume of $150,000 
in service work and quite a few shops 
are doing a quarter of a million or 
more per year. Where that much serv- 
ice volume is handled the chaiices 
of losing money through inefficient 
management are plenty. If ten men 
are employed and their time not care- 
fully scheduled and supervised an 
hour a day per man can easily be lost. 
For a year's time this would add up 
to the incredible total of 2600 hours 
for an organization of that size at a 
cost to the business of more than five 
thousand dollars. 

This is but one facet of a major 
service business that can leech away 
operating income to the point that the 
business ends up with an operating 
loss instead of a profit. Many TV 
service contractors went broke while 
they were doing a land-office business 


because they failed to maintain proper 
operating controls on their businesses. 

The management of a modern elec- 
tronics service business is a very com- 
plex operation. It requires substantial 
financing; advertising and service sales 
promotional programs must be used 
regularly and they must be effective 
in keeping a reasonably consistent 
volume of business coming in; ac- 
counting records must reflect the gen- 
eral “health” of the business through 
regular operating statements; and 
there must be a service business con- 
trol system in operation that will in- 
sure prompt handling of customers’ 
calls, maximum employment of techni- 
cians’ time in productive work, proper 
accounting of monies handled by em- 
ployees and adequate records on the 
use of parts, supplies, and tubes. 

Opportunities in the electronics serv- 
ice business will grow with the ex- 
panding industry. The service shop 
operators who aspire to grow with the 
industry will be buying future busi- 
ness insurance by utilizing good busi- 
ness operating practices while they are 
still small. Accounting, customer han- 
dling, stock control, and employees’ 
time control systems should be both 
efficient and _ sufficiently flexible to 
grow with the business. 


Progress of U.H.F. 

The first and paramount lesson the 
industry has learned about u.h.f. TV 
is that it is no “business bonanza.” It 
is not a fast-dollar business like v.h-f. 
was in the early days. But it is a 
business that will add stable volume 
to the efficiently managed and tech- 
nically competent service organization 
that prepares now to understand the 
peculiar quirks of u.hf. in its own 
section. 

Every u.h.f. channel will present its 
own individual reception problems and 
each section of the country will have 
to whip its local tropospheric and ter- 
rain problems. The glowing reports of 
u.h.f. reception in Portland, Oregon, 
resulted in over-selling u.h.f. in At- 
lantic City. Everybody in the latter 
city over-bought and over-sold—but 
the consumers did not “buy” u.h.f. in 
a hurry. The Atlantic City debacle 
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BUILD 19 RADIOS 


ONLY 


ig" 


AT HOME 


With the New Improved 1953 
Progressive Radio “EDU-KIT” 
NOW INCLUDES 
SIGNAL TRACER 
and 
CODE OSCILLATOR 


@ FREE TOOLS 
WITH KIT 


ABSOLUTELY 


NEEDED 


EXCELLENT “ 
BACKGROUND FOR TELEVISION 


10-DAY MONEY-BACK GUARANTEE 


WHAT THE PROGRESSIVE RADIO 
“EDU-KIT" OFFERS YOU 


The Progressive Radic ‘‘Edu-Kit"’ offers you a home 
study course at a rock bottom price. Our Kit is designed 
to train Radio Technicians, with the basic facts of Radio 

and Construction Practice expressed 
You will gain a knowledge of basic Radio 
inveitved im Radio Receptior Radio Transmission 
and Audio Amplification 
tt tearn how to 


identify Radio Symbols and Dia- 
using regular radio circuit 
schematics varrous radio parts; how to 
wire and solder in @ professional manner. You wil! learn 
how to operate Receivers, Transmitters, and Audio Am- 
piifters. You will tearm how to service and troubie-shoot 
radios 
You will learn code 
ticense. In brief, you will receive a basic education im Ra- 
dio exactly tike the kind you would expect to receive in & 
Radio Course costing several hundreds of dollars 


THE KIT FOR EVERYONE 
The Progressive Radio ' was specifically pre- 
pared for any person who has a desire to learn Radio. The 
Hit has been used successfully by young and old in ali 
parts of the world. It is not necessary that you have even 


You will receive training for &.C.C. 


is used & 
his country and abroad 
used by the Veterans Administration for Vocational Guid- 
ance and Training 
The Progressive Radio ‘Ed 
instructions are included 


ue Met requires no instructor. 
All parts are individually 

and wdentifted by name photograph and diagram 
Every step involved in building these sets is carefully 
explained. You cannot make @ mistake 


PROGRESSIVE TEACHING METHOD 


The Progressive Radio Edu-Kit"’ comes complete with 
instructions. These imstructions are arranged in a clea 
a 


tHtustrate the principles which you learn 
designed in a modern manner, according to the 
ciples of present-day educational practice You 
building a simple radio he nert set that you build 
slightly more advanced. Gradually, in a p 

find yourself constructirag 


ransmitters, Amplifiers, Code Oscil- 


lator and Signal Tracer 


7 * 
The Progressive Radio ‘‘EDU-KIT"’ Is Complete 
You will receive every part necessary to build 18 dif- 

ferent radio sets. Our kits contain tubes, tube sockets, 

chassis, variable condensers, electrolytic condensers, mica 
condensers paper condensers resistors tine cords se- 
ftenium rectifiers, tie strips, coils, hardware, tubing, hoeok- 
up wire, solder, ete 
Every part that you need is incituded. These parts are 
individually packaged, so that 
cools are inciuded, as w 
Complete, easy-to-follow instructions 

Edu-Kit now contains lessons for 
igral Tracer, F.C ine 

structions, '  @ complete radio 

course, down to the smaiiest detail 


TROUBLE-SHOOTING LESSONS 
Trouble-shooting and servicing are inctuded 
be taught to recognize and repair troubles. You wil! build 
and tearn to operate 4 professional 
receive an Electrical and Radio Tester, 
it for radio repairs 


ees which will far 

ere = your epportu- 

nity to learn radio quickly and easily, and have others 

ur Consultation Service will help you with 
problems which you may have. 


FREE EXTRAS IN 1953 

® Electrical and Radio Tester © Electric Solder- 
ing Iron © k on Television © Radic Trouble- 
Shooting Guide © Membership in Radio-Television 
Club © Consultation Service © Quizzes © Train- 
ing for F.C.C. License. 

The Progressive Radio ‘‘Edu-Kit’’ is sold with a 10-day 
money-back guarantee. Order your Progressive Radio 
EDU-KIT™ Galen or send for further information. 
We pay shipping charges ott exes the 


check of money order for 19.95 with your order. 
C.0.0. orders, you pay cost of delivery 


PROGRESSIVE ELECTRONICS CO. 


497 UNION AVE., RN-19, Brooklyn 11, N. Y. 
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any technical 


world, if you send 


threw a cold, wet blanket u.h.f. 
enthusiasm in many areas. 

However, u.h.f. has been sold more 
sensibly and sanely in areas that have | 
followed Atlantic City with stations 
on the higher channels. These u.h.f. 
TV station promotions have been tem- | 
pered to avoid over-selling and indus- 
try elements are accepting the fact| 
that only experience in working with 
propagation in the new channels will 
|} solve the vexatious problems that are 
a part of it. Such things as complete 
dead spots within what should nor- 
mally be the primary signal area of a 
u.h.f. station can only be solved by 
much experimentation with broadcast 
antennas and associated equipment 
Converter manufacturers are very con- 
scious of the difficulties encountered 
from the beats that are set up be- 
tween converter oscillators and the 
set which at some u.hf. 
frequencies completely override the 
signal. New circuitry will be devel- 
oped to overcome such difficulties 

It may prove to be a boon to v.h.f. 
TV reception that indoor antennas 
have not proven universally accept- 
able in u.h.f. primary signal areas 
The mad scramble to sell v.h.f. sets as 
a quickly installed “package” item cer- 
tainly has not given the public the 
quality of pictures that are possible on 
present-day receivers. Perhaps the set 
manufacturers will join with dealers 
and service people to make the public 
“antenna conscious” for best picture 
quality 

These developments augur well for 
the service industry and especially so 
for the adequately financed, business 
managed service companies. But they 
do pose a responsibility for service 
business management to get acquaint- 
ed with the eccentricities of u.h.f. be- 
fore they have to work with it. 
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ING—Flexible « 


Chicago PR Service Plan 
A few months ago a number of the 
leading television service contractors 
in Chicago asked the National Appli- 
ance and Radio Dealers Association to 
-all a meeting of service people in the 
Chicago area discuss ways and 
means of finarcing a public relations 
program to the set owning public that 
would erase the average user's mis- 
conceptions about the simplicity of TV 
servicing. Since more than five hun- 
dred major service contractors have 
joined NARDA in recent months and 
the NARDA Service Committee 
headed up by Harold Chase, president 
of the outstanding Television Service 
Association of Michigan, NARDA lead- 
ers accepted the proposal and called 
a meeting. 
Out of this and subsequent meet- 
ings the temporarily named Chicago 
CTIS committee was formed. Its presi- | 
dent pro tem is Howard Shapiro, head | 
of the CET service organization in Chi- | 
| cago, and the chairman of its adver- | 
| tising and public relations committee | 
is Norman Foster of Foster TV. 
The important facts this committee 
plans to get across to the set owning | 
| public are: 
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WHEN YOU ORDER 


HERES WHAT‘ 
I Se 
you cet (*\ 
© i as /| 
Of IMMEDIATE DELIVERY FROM STOCK 


(in any quantity) 


Ei FINEST QUALITY OF FAMOUS BRANDS 
E] GENERALLY LOWER PRICES 


CO RETURN PRIVILEGE FOR FULL 
CREDIT IF NOT SUITED TO YOUR 
REQUIREMENTS 


Ot 
ya 


The valuable service Wells provides to 
the industry is being used by many of 
our greatest manufacturers as a matter 
of course. 


Our vast stock (the world’s largest) 
may contain just the components you 
need to fill urgent orders — at a substan- 
tial savings in time and cost. 


ADEL CLAMPS + ANTENNAS Ineuletors, Mest 
tions * BINDING POSTS + BLOWERS + CABLE 
ASSEMBLIES + CHOKES + CONUS + CONDENSERS 
Oil Filled, Bathtub, Heering Aid, Transmitting Micos, 
Silver Ceramic, Variable, Trimmer « CRYS- 
TALS « FUSES & MOUNTINGS + GEN- 
ERATORS ROOS + WEADSETS « iF. 
cous « JACK BOXES + KEYS, T 
KNOBS * LtORD MOUNTS «+ $ 
MOTORS & BRUSHES + PLUGS + RECTIFIERS Selen- 
ivm, Copper Oxide, Meter, Diede «+ RESISTORS—Ali 
Types «* SELSYNS + SOCKETS 

Aircraft, Micro, Switchettes, 1 
TUNING SHA 
All Types * VIBRATORS «+ 


S + TRANSFORMERS 
WALKIE TALKIES 


DYNAMOTORS 


OVER 100,000 
NEW DYNAMOTORS 
IN STOCK! 
DM 32A — DM 53A — PE 86 — PE 101C 
DM 33A—D 101 — PE 94, etc 


Lerge quontities of brushes fer all 
types of dynamotors and motors. 


Write us for quotations. Advise us 
your requirements. 


A complete Signal Corps stock number Met- 
ing of items in our stock. Write for listing 
Ne. $G-200. (For gevernment agencies and 
contractors only.) 

Menufacturers end distributors—write fer 
new Condenser Catalog C-10 now available. 


Write, Wire, Phone Your Requirements 


all phones: SEeley 88-4143 


| 833 W. Chicege Ave., Dept. R, Chicege 22, Iilinois 


(1) Your television set is one of the “ Advertisement” 
 « at Yy © TA L &, most intricate mechanisms in the 
world. To give you a perfect picture, 
FOR ALL PURPOSES its 1000 delicate, interdependent parts 
(OW FREO.FT 241A lor $86. iatice SCR eT) must work in complete harmony. With 
itor, Yo” abe, $00 a T2nd herm chennets 2 an instrument of such amazing com- 
plexity, it is entirely normal to expect 
occasional trouble. Moreover, there is 
no possible way of detecting all weak 
and failing parts. That’s why a tube 
can be operating perfectly one minute 
and fail the next. 
(2) Only a skilled technician should 
be trusted to adjust or replace parts 
in your television set. Your television 
re eee service engineer is a trained electronic 
10 xtais or less for specialist, thoroughly qualified in all 
—a ' | phases of TV servicing. He is a pro- 
FT243-4" spe fessional in every sense of the word, 
os oe oo and performs a vital service at a mod- 
ee eS SS est price. Welcome him into your 
6575 home. 
5806 59 6600 7 . :, : ‘ 
5825 6273 6606 The Greater Chicago service indus- 
Sot try plans to use every medium to sell 
10 for 99.68 its services and contributions to the 
Special Purchase! | Fl Fu Radio Chassis public. Radio, television, 


C—Complete with 


wot built-in antenna direct mail, give-aways, billboards, 

and «sp k > roduc of 

es I, | *- posters, and even car ads are sched- 
ose same we promised uled to be used to tell the public the 

mention $16.95 truth about the television service in- 

Maroon plastic cabinet for . 


above $6.95 dustry to gain their understanding and 


TWO-STATION INTERCOM SYSTEM good will. 


To finance the program the Com- “ a a . 
VERE eee , . prog That reminds me... 
and vemete static, mittee proposed an unusual plan that Order a new JENSEN NEEDLE 
20-ft. of 3 « rj . : ”. rvice rs . “Lethon tye 
~~ ge will permit each service operator to for my record player. 
tion, AC or DC, Extra contribute in proportion to his volume 
wire .05 16 971 i 
per ft $ . of service business. In brief, the com- 


mittee asks each member of the 
TV CHASSIS Greater Chicago TV service industry 
NOT A KIT to notify his suppliers to add an addi- 
Complete with picture tional charge of 1% to the wholesale 
tube and speaker. 20 1 cost of the TV parts he buys. 
“as Guin concede frost Following the development of this 
90.seee enumeeee program by the Chicago Committee, 
$157 | $143 the Television Service Association of 


Michigan for the Detroit area adopted 
the plan as did the Television Contrac- 
tors Association of Philadelphia. 

A complete service public relations 
program has been created for the Chi- 
cago Committee by W. B. Doner and 
Company, Chicago advertising agency. 


Material developed for this prograrh 
DISTRIBUTORS, L is offered to service groups through- 
520 TENTH ST., N.W. - WASHINGTON, D.C. out the country through NARDA by 
the agency and the Chicago organiza- 
tion, the agency specifying only that it Mc GOHAN 
wDYNATRACER™ be retained by service groups in cities PRE-AMPLIFIER, WA-300 
NEW where it has offices. 


Designed To 
DOUBLE YOUR PROFITS 


newspapers, 


® Radio and Auxiliary Inputs. 
CHECK SETS IN THE HOME | Important Aspects of Plan > Shane Gonpensetion to &, Als 
Makes TV servicing easier, | x : and Foreign Records. @ Built-in Power 
faster and more accurate at The most important factor about this Supply. © +15 DB to —15 DB. 
,ow CPs. RN gre = Re. | plan is that it is completely financed ® Less than .2% Distortion. 
cant Zolective eumpanente by the service industry and thus can ® 20-20,000 CPS. 
instantly Rechte tin be a public relations program created the 

Additions! Equipment for the service industry entirely in the NEW McGOHAN 300 SERIES 


“DYNATRACER” is a portable self- *patT ; ate af masa —— ore . for High Fidelit 
powered Quality taatrenent thet jo oaND interests of service business operators. 9 y 
u 


d d tual ati indi - ‘wanted sz P imictara ¢ -ofes- 
STD YNATRACER’ Is desiened Created and administe red by a profes : © WA-300 Pre-Amp. 
$ sional advertising agency, it will be a) «6 WA-301 Pre-Amp. 
4 95 employed in ways that will produce ®@ WA-310 10 watt 
ponent Postpaid maximum effectiveness. It will do Amplifier with Controls. 
ADDED FEATURE:— iu oruce || much to elevate the stature of service © WA-312 12 watt Amplifier. 
With a fick of the switch, the as a business by demonstrating in a ® WA-325 25 watt Amplifier. 
“DYNATRACER”™ will also trace voltages and in- | i. “ “ : 
stantly locate open, shorted or intermittent condens- practical way that service is able to 
ers, resistors, coils, speakers, transformers, ete. 


Complete instructions and Trouble-Shooting Methods stand on its own feet and fight its own See your Distributor or write to 
Enclosed. Satisfaction guaranteed. battles 


Cent inst ts are quality engineered for ac- _ 
curate and eMicient servicine. It will not, of course, eliminate the DON McGOHAN inc. 
CENTURY ELECTRONICS CO./]) necessity for each service business to 3700 W. Roosevelt Road 


8509-21st Ave., Dept. 201, Brooklyn 14, N. Y. advertise and promote its own indi- Chicago 24, Illinois 


zontal sweep circuit and instantly 
isolate trouble to a stage or com- 
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vidual facilities. But it will remove 
much of the tension between set own- 
ers and service technicians by wiping 
out misconceptions of TV service and 
service pricing. 


The IRE Convention 

Developments in transistors were 
considered to be the highlights of the 
annual IRE convention and exhibition 
but closed circuit television almost 
“stole the show.” 

Midget transistor-equipped 
mitters and receivers were demon- 
strated. The Bell Telephone Labs ex- 
hibited the step-by-step progress in 
the development of transistors to- 
gether with many of their applications 
in telephony. Bell engineers pointed 
out that they did not expect transistors 
to replace vacuum tubes in telephony 
electronic applications but that they 
would make possible new electronic 
devices that would have been too ex- 
pensive with vacuum tubes. As an il- 
lustration they showed a miniature 
telephone line amplifier that would fit 
into the regular telephone line cord 

The television camera for closed 
circuit applications has captured wide- 
spread industry interest since the in- 
troduction of the Dage camera about 
six months ago. It is expected that 
closed circuit television will eventual- 
ly be a much larger than 
television for home _ entertainment 
Du Mont displayed a portable Vidicon- 
equipped camera at the show; RCA 
is said to be readying a new unit which 
will soon be unveiled anc it is ru- 
mored that a number of other manu- 
facturers will soon be announcing TV 
cameras for closed circuit work. 


trans- 


business 


New G-E Picture Tube 

One product of interest to all TV 
service technicians introduced at the 
IRE show was G-E’s new picture tube 
with the “internal magnetic focus” 
gun. 

The new gun contains an 
compensating focusing lens 
maintains focus over a wide 
operating voltages, 
Grady L. Roark, 
equipment tube 


‘nternal 

which 
range of 
according to Mr. 
manager of G-E 
sales. A simple shunt 
may be used to increase this range. 
No external focusing control requir- 
ing set owner adjustment is necessary. 
See page 82 of this issue for addi- 
tional details 


NIESA at Convention 

The National Industrial Electronic 
Service Affiliates, Inc., which was or- 
ganized last Fall, were contacted by 
many manufacturers interested in the 
kind of top-flight maintenance such 
an organization of independent service 
companies can provide. More than 
twenty-five major companies 
located in as meny cities are now 
affiliated in the NIESA organization. 

Manufacturers of nucleonic instru- 
ments for medical use, induction and 
dielectric heating apparatus, color and 
black-and-white television for closed 
circuit work, and other electronics 
equipment for industrial applications 


service 


June, 1953 


70% t0GO% off tiat! 


TOP TUBE BUY 


All Tubes Individually Boxed! 


Check this list for 


Rigidly-Tested, Full One-Year Guaranteed Tubes. 


“Integrity ts Our 
Chief Asset"’ 
Phone: Essex 5-2947 


TUBECO. 


TERMS: A 25% deposit must accompany ai! 
orders—balance C.O.D. All shipments F.0.8 
Irvington warehouse. Orders under $10—$1.00 
Handling Charge. Subject to prior sale. 


Don't Delay . Order Todayl 


115 COIT STREET 


Dept. RN-6 


_IRVINGTON 11, N. J. 


AD 5 RRS RI ALANA OAR 
L.A. HAM SHACK SELLS FOR LESS 


METERS—WESTON « SANGAMO 
ALL WEW + ALL D.C. 2” SGUARE 


0-2 Mc $3.95 
Mfg'rs inquiries: lots over 100 


Voltmeter. 2” sq.—0 to 20 Volts $ 
DC Voltmeter. 2” sq.—0 to 300 Volts w/Ext 
sistance. Complete $3.95 .3 for $9.95 
RF Ampmeter. 2” sq.—0 to .5 Amp $3.95 
Ampmeter. 2” rd.—0 to 50 Amps $3.29 
Ampmeter. 2” sq.—0 to 50 Amps $3.29 
3 for $9.00 
3” Round Meters. DC. All New. 0 — 15, 0 — 30, 
0 — 300 Mills. $4.95 Each 3 for $11.95 
Milliampmeters. 22" rd. O—30 Mills. Each $3.95 
Milliompmeters. 2” rd. 0—50 Mo. 0 to 5 Ma 
movement. Eoch $3.29 3 for $9.00 
Thermocouple. 2” rd. 350 Milliamp. HF $3.29 
“S$” METER. illuminated face 
Full scole reading of 5 ma. A 
stondord valve for most ‘'S 
Meter Circuits. 2%"! Black face 
New $2.4 
Amp Meter. No. 60-0-60. 
New $1. 


MODULATORS 
BC.456 with Tubes, less dyn 
COMMAND AND/OR ARCS 
TRANSMITTERS and RECEIVERS 
3-6 MC Receiver New $17.95 
6-9.1 Receiver Used 7.95—New 12.95 
Triple Receiver Rack 1.95 
V.H.F. ARCS Transmitter or Receiver, 
Complete w/tubes 
ARC-4 w/tubes. Good 


Used 
2.95 


Used 24.95 

Used 22.95 
Used New 
3 MC Transmitter with tubes $ 
7 MC Transmitter with tubes 
1 MC Transmitter with tubes 

MC Transmitter with tubes 
BV Receiver Commond 
Dynamotors 1.95 

CIV AIR DEFENSE or 2 METERS 

Modulation Transformer. BC .375. New 
BC 306 Antenne Loading New 
FLB Filters—A’‘s, B's, C's New 
FLS Filters New 


5 
3 8.95 
9 10.95 $19.95 
4 18.95 


4 
5 
7 
3 
2 


TRANSFORMERS 
12V 24V 2 am 110V primery 
Code Tapes for TG-10 15 rolls. New 
DYNAMOTORS 
ew Case 
HEAD SETS HS.33 
HS-30, single only 
HS.23 Used $2. 95 
Matching Transformer for HS-30 = .469 


PE-103 


Cash with order. Prices subject to change without notice. California orders please include 3'/2% Sales 
Tox. Please include approximate postege—Excess will be refunded. What Have You in Surplus? Submit 


L.A. HAM SHACK coo inccies is: catironnin 


241-A 
signated 
furnuiamental freq 


Holders—1%4 


88 


OS thetel ttt tt dt 


WH OBWOAS UKHO Ce ~OERS 


443 
444 

5 CRYSTALS 

10 for $4.50; 20 fur $8.50 


COMPLETE SETI!!'' 
freq. including a 500 Ke 


54th or 72nd Harmonic 


or yiwe 
GEM OF THE SURPLUS 


CRYSTALS! 
LOWEST PRICES! 


Pin 


a 


ape 
MC freq 


s omitted 


Pea asdbade 


| bb be ied 
we OSw~PFewNOS 


Assorted ONLY $2.75 


0 crystals covering above best 
crystal 


All for $16.50 


500 Ke 


SPECIAL 50° i 


1000 Ke Crystal 


Crystal 
Crystal 


sent pos 
SCR-608, & 
ign, wholesale, and 


re 
Write for LARGE 


ARC-5 
3 mes Brand ne 
With tubes 
With tubes 
With tubes 


ARC-5 OR 274-N 


t 
With tubes 
With tubes 


N Modulator 
RA 


rt Ong 


ew 
COMPLETE AIRCRAFT 
AVAILABLE 


re.73 24éV In 
Used, good cond 
PE-101: 12 or 24 V. input @ 
furnished for conversion to ¢ 


Lear ss Y noo V 
New 


1,000 


4 TY. ANTENNA BALLOON 
PROP PITCH MOTOR: Like ne 


OR 274-N TRA 


de 
QUANTITY Db 


NSMITTERS 
serves ss SRD 


RECEIVERS 


DYNAMOTORS 


VPC out 


140 
Vv 
out 


New 


Equipped with tuning knobs 
ke . . 


mes. Used. Less tubes 
7 ARC-S PLATE MODULATOR. Excel 


* dyna 


One 
TRANSMITTER (274-N 
& TRANSMITTER AC-5S 


cn 
DUAL RECEIVER CONTROL BOX. BC-406 
ew 
8C-442A ANTENNA RELA “ 


Us xecel cond 
RECEIVER FLEX CABLE 
long 
aay COMMAND FECEIVER DYNAMO- 
INSTALLATION ° 


put @ 
ma. output 
xeel, corn 
put @ 


in can 


w Only 


RINE TRANSMITTER 
y FCA 


at 
market 
» gO. The 
Write in for 
DU-1 LOOP maxes 
best radio compass unit 
version dope 


whole deal 


® eall boat 
standard 6V ear 
tubes instructions but 


battery NEW 


MARINE EQUIPMENT 
COLUMBIA'S NEWEST H!-POWERED 19053 MA- 
' , 


TRANSMITTER & ARS 
3 v Receiver 


k 
ONLY 


conversion info for 


Used cond 


RSON-TRAVIS MARINE S&S W 


battery 


less 


' $70 
CRYSTALS FOR ABOVE: Specify freq Set o 
4 Per Set . . $22 


power 
latest 
‘ st 


MOBILE ANTENNA: With 
OPERATED 
W. With tubes 
SORTMENT: 
ASSORTMENT 
100 for 


PE-104 VIBRATOR: l'art 
12 


negativ 


S22 South Sah Pedro St. 


All items subject to 
COEUMBIA ELECTRO 


Fair 


100 for 
Postage 


of BC-654 
input Output, positive: 6 
eo: 1.4, 6 12, Si 


vpc, 


MP-22 Mount 
MEGAPHONE 


cond 


stamp 


1k FILLED CONDENSER: 600 V. 


Trans 


25% deposit required 


hos 


v sale 


NIC SALES 


Angetes 13, Calif. 


have shown a keen interest in the 
facilities available to them through 
NIESA. Independently owned and 
managed service businesses with the 
trained personnel, facilities, and equip- 
ment for handling a wide variety of 
electronic service work, can handle 
maintenance contracts far more effi- 
ciently and economically than factory- 
operated branches. 

Under the NIESA plan, manufac- 
turers can deal directly with one 
organization which can handle the ar- 
rangement details for installation and 
maintenance of their products either 
in selected areas or on a fully national 
scale. 


RTTG of New England 

In a recent letter to technicians who 
attended the initial meeting leading 
toward the formation of a strong sec- 
tional association of television tech- 
nicians, A. C. W. Saunders lauded the 
men who attended for their fine spirit 
of cooperation. Mr. Saunders, who has 
long been associated with movements 
intended to improve the position of 
electronics servicing work as a pro- 
fessional activity, said: 

“I want to congratulate all those 
who participated in the meeting of 
radio and television technicians from 
various sections of New England held 
in Providence recently. It impressed 
me to such an extent that I am com- 
pelled to put my feeling into words. 

“Here I witnessed a gathering of 
honest, sincere, unselfish men of our 
industry lay the foundation for the 
formation of a Radio Television Tech- 
nician Guild of New England. 

“As the meeting progressed, I wit- 
nessed the laying of the foundation 
A Code of Ethics—on which the Guild 
is to be built. In this foundation I 
could see the ties of friendship and 
public relations going into place with 
a corner stone dedicated to the gen- 
eral public. 

“The team work of those present in 
preparing this foundation spelled suc- 
cess. It was the first time in my 25 
years of organization work that I have 
observed constructive criticism with- 
out heated debate. This mutual ac- 
cord, I am sure, cemented the flaw- 
less foundation. 

“I witnessed the supports of this 
ideal being erected on the foundation 
when the purpose of the organization 
was read and I saw the beginning of 
a six-state Guild taking shape. Then 
welcome was extended to all those 
in the industry who subscribe to the 
principles laid down in the foundation 
—The Code of Ethics, and the strength 
of its structure—The Purpose. 

“I write this message appealing for 
all who subscribe to the completion of 
such an ideal, because it is the broth- 
erly feeling among us that will give 
guidance and solution to our many 
problems. 

“This infant institution should strike 
a harmonious chord with all techni- 
cians who are ambitious to increase 
their technical skill and improve their 
standards of living.” —30- 


TV Receiver Sensitivity 
Measurements made 


tee “SonsiMeter” 


\ og “must” in fringe areas 


—“— @& 


2K Takes the guesswork out of 
TV service 


% Checks receiver from antenna 
terminals to picture tube 


* Microvolt scale is divided 
into 3 sections as a guide 


Approved by for the servicemen 


leading television 
manvlacturers! Sensitivity testing is accepted 
by servicemen as the best 
method of determining the 
couse of bad pictures 


CE | NSTRUMENTS COMPANY 


4? 


OSCILLOSCOPES 


... if you learn 
how to use them fully 
on all types of 
service jobs! 


handle the oscilloscope fully on all types of 


Learn to ! 
and watch your efficiency 


AM, FM and TV service work 
and earnings soar! 

MODERN OSCILLOSCOPES AND THEIR USES, a 
fact-jammed 326-page book by Jacob H t Jr 
the Allen B. DuMont Laboratories contair 
help you need-——written in a way you 
stand It shows you how to use you " 
accurate work on all types of jobs from troublest 
to realigning: how to make connection h 
circuit components; how to set controls 


analyze patterns fast and 


accurately 70 =hetpful 
illustrations ineluding 
dozens of pattern photos 


make things doubly clear 
No other type of spe 
cif service training 
stands to mean so much 
to you in terms of being 
able to do better, faster 
and more profitable work! 
Dept. RN-63, RINEHART 
Technical Division, 
§ 232 Madison Ave., New York 16, N. ¥ t 
Send MODERN OSCILLOSCOPES AND THEIR USES 
| 10-DAY EXAMINATION ¢ de to keep the 
book I will then remit rhe a few cents 
postage in full payment . I will return boo 


postpaid and owe you nothing 


to adjust 
and how to 
When, where, why and 
exactly how to use 
oscilloscopes 

How to interpret os- 
cilloscope patterns 


How to handle tough 

jobs in less time 
10-DAY FREE 
EXAMINATION 


BOOKS, Inc., e 


1 Name 
i Address 
B city 


B empioyer s Name & Address 


OUTSIDE U.S.A.—Price 86.50 cash only 
t in 10 days if book us re*urned 


-— oe oe oe ee oe oe oe ee ee ee ee es oe 
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Zone, State 


Money back §j 


Within the Industry 
(Continued from page 26) 


television sets and a revised radio pro- 
duction estimate of 10,934,872 units. 
This compares with 5,384,798 TV sets 
and 12,627,362 radios in 1951. The 
dollar value in 1951 was set at ap- 
proximately $1,272,922,897. 

* - a 
LEON PODOLSKY has been appointed 
to the newly-created post of technical 
assistant to the pres- 
ident of Sprague 
Electric Co., North 
Adams, Mass He 
was formerly man- 
ager of field engi- 
neering. 

Among his new 
duties will be that a 
of consultant on 
field engineering problems, supervi- 
sion of the company’s carrier-current 
development program, and represen- 
tation of the company in the national 
trade association and international 
standards work. 

* * ” 
MASSACHUSETTS INSTITUTE OF TECH- 
NOLOGY has announced that it will 
offer a special summer program in 
transistors and their applications from 
July 20 to 31 during the 1953 summer 
session. 

Enrollment will be limited with pre- 
ference being given to those having 
college specialization in physics or 
electrical engineering. 

Further information and application 
blanks may be obtained from the Di- 
rector of the Summer Session, Room 
3-107, Massachusetts Institute of Tech- 
nology, Cambridge 39, Mass —30- 

See ee ee ee ee ee ee ee ee oe oe oe 
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PHOTO CREDITS 


ERRATA 


In the circuit diagram, Fig. 2, appearing 
on page 58 of the April issue (Modified 
Childs’ Amplifier-Power Supply) the VR75 
next to ground should be a VRI105 tube. 
Condenser C. should be a .05 “id. molded 
plastic condenser instead of the mica unit 
specified in the parts list. 


Fig. 5. page 45. of the April issue (20- 
Watt 6 Band Mobile) should be corrected 
as follows: the parallel combination of PL, 
and R,. should be in series with the plate 
lead of the 2E26, between C,, and RFC. 
with condenser C,, connected to the cold 
end of RFC,. C,, should be connected to 
pin 4 of the 6BQ6GT. 


In the parts list accompanying the ar- 
ticle appearing on page 71 (The Modern 
Booster) of the April issue, the coil form 
for L, and L, was incorrectly listed as ‘4" 
o.d. This should be %” o.d., with fitting 


RADIO & TV TUBES 
70 to 90% Of 
Write today for complete price list 


HI-LITE ELECTRONIC SALES CO. 
Dept. RM, 837 18th Ave., Irvington 11, N. J. 
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PROVED IW cons RUcTlON.— 
pEsiGN, USE @ saLEs 


standard self-supporting ROHN steel towers 


ROHN FOLD-OVER 
TOWER 


(Pat. Pending) 


Fold-Over Tower uses 
etandard tower sections 
plus an Inexpensive 


easy-to-use 


‘ROHN 
TELESCOPING 
ASTS 


MN 


MANUFACTURING 


COMPANY 


for your every need! 


needs, Can be — up to 404%, aen- 
quyed or guyed to 80-1t. An eeonemi- 
eal, yet sturdy, permanent tower, Can 

ied as can all ROHN Towers. 


NO, 10—The standard 12-:n. design 
r electric 


heavy duty tubular steel, 

welded and heavily crose-hraeed 
h out. Used by thousands 
ocoust. Up to S0ft. Bom 

quyed--quyed to 120-ft 


NO, 20 — Uses a 14-10. trangudar de 
sign — the heavy duty tower, Ideal 
for Communications and where @reat- 
ev height as required 

Al) ROHN towers in 10-ft, sections 
for camy erection and transportation. 


Come in 20, 30, 40 and 50 
{t. sizes. Easily erected, 
beavy~<icty seamless steel 
tutung throughout, 


UHF Antenna Mounts 
For Towers 


For Masta 


leo House bracketa, 
ete., all Rohn Welened! 


Contact your ROHN distributor for 
FREE catalog and Prices or write: 


DEPT. RTN 

116 LIMESTONE 
BELLEVUE, 
PEORIA, 
ILLINOIS 


Surplus Buys 
CRYSTALS 


.- in FT 241-A Holders — '” 
Pin SPC. Marked 54th OR 
72nd Harmonic MC Freq 
| Listed below by fundamental 
| frequency with fractions 


00 RE Grystate + 1 95 
$3.95 


; 
1000 KC Crystals 
200 KC Crystals 


444 476 509 
445 477 511 
446 479 512 
375 ait 447 480 513 
376 412 448 481 514 
377 413 450 483 515 
379 414 451 484 516 
380 415 452 485 518 
381 416 453 486 519 
383 ais 454 487 520 
384 419 455 488 522 
365 420 456 490 523 
386 422 457 491 525 
387 423 458 492 526 
388 424 459 493 527 
390 425 461 494 529 
391 426 462 495 530 
392 427 463 496 531 
393 429 464 497 533 
394 430 465 498 534 
395 431 466 501 536 
396 433 468 502 537 
397 434 469 503 538 
398 435 470 504 
400 436 472 505 
401 43) 473 506 
402 438 414 507 | BB RIA! 
403 440 475 508 cece 
404 441 ; 
405 442 
406 443 


FOLLOWING CRYSTALS AVAILABLE IN 
FT 243 HOLDERS '2" PIN SPACING 


$127.5 6875 
4240 205 6975 
4260 5285 7350 
4310 5435 7450 
4330 5485 7750 
4335 5587 7875 
4350 5660 7950 
4370 5730 8273.3 
4440 5652.5 350 
4445 5675 8450 
po | 6073 

6140 
470 6350 $] 0 0 
4680 6525 EACH 
4980 6550 
490s EET tor $10.00, Postpoid] 
5035 6825 


PLEASE ENCLOSE FULL AMOUNT WITH ORDER 
QUANTITIES AVAILABLE 


WRITE FOR YOUR REQUIREMENTS 


C & H SALES CO. 


BOX 356-MT EAST PASADENA STA. 


* PASADENA 6, CALIF. 


CORONA RADIO KITS 

Designed for: * Excellent Reception * Easy 
ssembly & Educational & Perfect Tone 

- Rechet tee 


ult designed for the 
sensitive reception 
i autiful 


lis, tron cor 
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RADIO & TELEVISION NEWS 


Rate 50c per word. Minimum 10 words 
RADIO ENGINEERING 


COMPLETE radio, electronics theory & practice 
television; broadcasting ; servicing; aviation, 

rine, police radio. 12 or 18 months. Catalog. Val- 
paraiso Technical Institute, Dept. N, Valparaiso, 
Ind 


FOR SALE 


SONIC Hi-Frequency driver, and Cellular 

(with network); only $50.00. B. K. Balch, 
14 Jefferson Ave., Rahway, N 
RG1ILU-2000 feet, 126 G. R. Watts, 1601 Strat- 
ford, Nashville, Tenn 
CR AFTSMEN C-800 Tuner and C-500 Amplifier 
unused, $150. Christian, 819 Blair, Flint, Mich 
—— oo receivers (used) 

1 thru selling used Tele 
$10 $15-$20 and up Send f 

descriptions Act 
Michigan 


CAPEHART, 2 sec o ol f $1000 

$1400: onl ch ar cher, , 165 

W. 57th St w York 19 

USED Television receiver $5 to $75. Spitz, 1420 

S. Randolph St Arlington i ai 

ALL types of Antennaes for Amateur and TV 
ninu Tubing, Willard Radcliff, storia, 


iss-Reflex Speaker Cabinet, walnut 
ndition. Only $25.00. A. R. Niblack 
St Vincennes, Indiana 
tecorders, Tape Accessories Unusual 
Dressner, 624-R East 20th St., N.Y.C. 9 
equipment bought sold and ex- 
or & a fair deal, write B. N 
sler 2L 3 jAberty, N. ¥. 6. N. ¥ 
RCA S3APIA original cartons, $8.75 each. 
surplus sold Free list Write, 
x 14, New York City 72 
Dt AG GRAMS Radio, Record Changers, Recorders, 
75e : Television with Service Data, $1.25 uy State 
manufacturer and model number Kramer's Ra- 
dio Service Dept. F53, 36 Columbus Ave., New 
York 23, N. ¥ 
ISOLATION transformer 35w 1ll7v sec 117 of 135 
plus 6.3v.45a 2%x2%x3. $2.45 includes postag 
Ib Bulletin available Empire Electronics Com 
pany, 409a Avenue L, Brooklyn 30, N. ¥ 


WANTED 


LORAN ID6 APN4 A or B indicators. R9 A or B 
receiver State price and condition Lawrence 
Smith, 448 N. New Jersey Ave., Atlantic City, 
WANTED-—-Top Prices Paid 
IF, ICT, 1G, 5DG, 5D, 5CT 
BC-221, AN/ART-138 
RTA-1B, AN/APR-4. Lectronic Research, 
. Philadelphia 
other APR ARR 
1 ARC-3, ART-13, everything 
Laboratory equipment 
r letter ‘ Sale Reco 
tioned Watthour t o or $10.00 
Dayton 


Art-13/type T-47A, $200.00 
6.00, BC-348 unmodified 
$55.00, APN.9, $200.00, 
Receivers, $400 00 
$400 00, BC.312 y 142. £60.00 
Express C_OLD 1 m( » inspection to: H. Finne- 
gan, 49 Washington Ave., Little Ferry, N 


CORRESPONDENCE COURSES 


USED correspondence Courses and Books sold 
ind rented Money back guarantee Catalog free 
bought.) Lee Mountain, Pisgah, Ala 


ourse and Educational 
g rl nted. Catalog free. Edu- 
hange, Summerville, Ga 


MISCELLANEOUS 


MORE profit in television service with our unit 
Write for details Evans Specialty Works, 1414 
Lake Ave... Lake Worth, Fla 

ELECTRONIC Ir 

Televisior Indu 

rey 

ck 
Corp 


ilred * 
Jac 
eese Maple 


Realtors, 314 W inkler 
Drive 


June, 1953 


1000 THERMOGRAPHED (embossed) Business SPEAKERS repaired, wholesale prices, guaranteed 


Cards. $4.50 Free sample Klein, 980 Simpson workmanship Amprite Speaker Service, 70 Vesey 


St New York 59, N. ¥ St New York City 7 


lt To Any Soldering Tool 
On The Market 


Here's the professional tool with all the features you've 


wanted for fast, dependable soldering. 


@ COMPARE the soldering capacity. This newest Weller 


Gun handles up to 275 watts. Four new models from 100 


to 275 watts give full coverage of heavy or light soldering. 


@ COMPARE the performance. Instant heating saves time and 
current. Dual heat feature provides extra soldering capacity when 


needed. Two spotlights on all models locate the work quickly. 


@ COMPARE the comfort. This newest Weller Gun floats in your hand. 
Perfect wrist-action balance and streamlined design, with pistol grip centered 


under housing, provide easier operation. 


@ COMPARE the versatility. There are 4 new Weller models—heavy duty, light 
duty, single heat and dual heat. And 2 new accessory tips are available for all 
models. A hot knife-blade cutting tip and a trowel-shape smoothing tip add to the 
practical uses of a Weller Gun. 


@ COMPARE the reputation. This newest Weller gun is backed by the first name 
in the soldering gun field. Over a half-million Weller Guns are used by professional 
servicemen and craftsmen. See this newest Weller 

Gun at your Distributor or write for Bulletin direct. 


Better from Grip to Tip! 
810 Packer Street 


SOLDERING GUNS Easton, Pa. 
RADIVZ SiosP'"27 MONTHS 


GIFT... 


from America’s 
most advanced 
Hi-Fi studios. . 

Come in or write 
for your copy of 
‘Sound Advice’’ by 
Irving Greene, 124 

pages of vical ere: | | INDIANA TECHNICAL COLLEGE 
i" 963 E. Washington Bivd.. Fort Wayne 2, Indiana 
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Check These 
CHEST SETS & MIKES: oma Hesia/akvine ow Orion, 
PILOT LiGnT Socne 1” ace Cotes » yl a/UTC Cad H'Sid/1KVins. 
a 
Polish Finish Best 10 for Se 20 )—# il orie y ; 12 3ma r i SiHy 400n P 
Needed. Ide for TV An- 5 HY 1 Amp. 17K 
> ‘ tenna Installat ‘ 100ma. Hmasid 
a ay te ph I aR on vee of sis ba ‘ 10HY 100 Freed 
Wave /W /CT /or Bridge. ® Plates up i 2a +. P20Head set 24000 ohm 3.95 5 175ma 250 ohm $1.49; 2 for 
/ + 31 1OHY 85ma 550 ohm... .9Se; 2 for 
SHY 4 U Hi ““Q"*.. i 
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_ SEOERAL RECTIFIER KIT Trans, in Kit Form. $15. 2 ‘tor $28.50 2HY 300ma 
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. % 
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Ge eneral Radio Model 200CU. . 
AUDIO AMPLIFIERS READY TO GO .19-9-c7- > Tha, Keconaiioved: | a.gy aa e Tect a for $1.49; 10 for 
Reel, ol Pistered aes | have aat ta ias” mt far SER | BEV abe Ler Ot 42! 

mpl, as Pictur wove z. . : -% : aA 30.90 s s 
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AUDIO COMPONENTS RHEOSTATS gag — Pa ngy 
6.3 1A 


GE RPX041 Phono Cart..$ 4 s ‘ 8-8 } 
GE KPX050 Triple Play: - H sim- — Ne fe 
te Pla 2 > fille » screen— 
> Armaxtat fi Hi Outoe 2 esolution 35 Complete over si mane sv 3 . 5 
Speaker ty data & tube eos $4.98 $9.4 2.! 5 A 5A 
[8-1 Permfux 00 $NOO PPLY v3 , 2x2.5V/2A, xct 
i eparate 1800VDC 35MA, ' y 2 fil. windgs hsid 
-e 1 a, 2x5V 
1A, 6.3 4 
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50W 
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W Model D 


2 

30c 300 IP 2.98: 

$25 350, & 5000 ohm Slotted sha 
25 watt cosee ° 7 y 


SATTERY CHARGER RECTIF R 
4 w T2FD Antenna ¢ Feb. 53 Globar 10. mp., fan coo sigh Fea Forged 
Non- Inductive ° Joo Onm Antenna wr inefficient sulfide 7 ; 
Resistors & Mt Clips $2.49 w/new selenium type. SPECIAL ‘Sin os iJ Wrench, 1 
iers 
Carry 
‘*TAB’’ TESTED . S Screw 
zt al ar 
& GUARANTEED —— Tool Steel. Hammer-Pr 
S$ SUBJECT TO CHANGE Unbreakable Plastic Handles. 12” & small- 
MPLETE UBE LISTING . y~ + Re $1.25 
80 Se ” 3.3 
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2 new Mount x Clips 
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OIL CONDENS 
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Range or Voice Filters 
102ZO0cyele Audi Excellent 
for CW work. .59c; 2 for $1 


AND PASS FILTER XFMRS 
SHARP CUTOFF HiQ@ CASED & SHIELDED 
60,00, 150cys ea $1.75: 2 for $3.00 
UTC 854 cys. 1024 c 1250 cycles 

$1.50; 2 for $2.50 
TELEVISION ANTENNA 
DELTA BEAM A: a vuntats le Indoor Antenna, 
. slized anten- 
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Foot Interlocking Mast 
Duty, Rust Proof... ..... 


STORAGE BATTERIES 


36 Voit WILLARD Mini-BRAND 
5 oz. DSGN. .98c; 4/$3.00 


ss 


(4) 36V Batt acid 
2V (20AH Battery with 
2 Volt Vibrator ; 

2V /20AH wivil & acid. 
6V (GAH Willd NTO BR214U 
6V /GAH Battery w acid 
ees e ‘ 6V (40AH Battery 
. 00 ins 6V /40AH ttery w acid ° 
pa 9S 1Ne8 “ acid in bottles R’'exp. only 
Money Back Guarantee 
(Cost of Mdse. a 1 os 
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Federa] 


WHOM PERFORMANCE LONG Lire 


TELEVISION PictURE TUBE} 


The man who brought back a smile 


i 
Ex ITED? Cynthia was practically bursting! Last thing Dad said was “Now you look close, Cindy 
You'll see me right there in the audience tonight, and I'll wave to you.” (They always do!) 
Long : ia’s mother turned on the set “rust to make sure 

Well, there was a picture, if you could call it that but so dim and fuzzy they'd never 
ognize Dad that evening. And Cindy disappointed? She was brokenhearted! 


But, you know the happy ending the serviceman’s competent analysis replacement 


»f a worn-out tube with a Federal “Best-in-Sight” Picture Tube ind there are smiles again 


THE SERVICEMAN gives his customers years of experience and expert technical abil 
ty. His business is knowing what's best ind giving the best. Customers 
rely on his judgment just as thoroughly as he relies on Federal “Best-in 
Sight” Picture Tubes for the sharpest, brightest, clean-cut pictures possible 
He knows that when he picks up the carton with the blue and white 


Federal label, he’s going to make some customer a lot h ippier for (> 
a long, long time aL) 


daa 


Federal Consult your local Federal Distributor or write to fee 


Line of Popular-Size Picture 


tubes will take care of over §=— Feral Telephone and Radio Corporation 


90% of all TV replacements. 


Write for free copy of Federal’s TV VACUUM TUBE DIVISION 100 KINGSLAND ROAD, CLIFTON, N. J. 
Picture Tube Date Book, Dept. N-259 ; 


Export Distributors: International Standard Electric Corp., 67 Broad St 


n Canada: Federal Electric Manufacturing Company, ltd., Montreal 


The Time YOU AVE 
\ 


Mallory Dual Control Kits 


Three kits of controls and switches, 
selected to meet varying requirements 
in different parts of the country. will 
serve 50 different models of radio and 
television sets. You pay only for the 
controle and switches; attractive 3- 
drawer metal cibinet is free of extra 
cost. Get details from your Mallory 
Distributor. 


...1s ALL PROFIT! 


Every job is in a hurry around a busy service shop. . 
and minutes saved add up to more work done and greater 
profits, to say nothing about satisfied customers. 


When you use Mallory Midgetrols®, you'll find them fast and easy to install in 
any TV or radio set. 
Round tubular shafts can be cut accurately and quickly .. . fit split-knurl 
or flatted-type knobs. 
AC switches can be attached instantly without disassembling the control. 
Unique design simplifies inventory problems ...makes them quickly 
available from your distributor. 
Midgetrols are engineered to match the electrical characteristics of the orginal 
equipment of any TV or radio set. They will give equal, and often better, per- 
formance than the original control... your assurance of precision quality on 
every job. 

This will save time, too. Ask your Mallory Distributor for a copy of the 


Mallory Control Guide. It is a complete cross reference between set 
manufacturers’ part numbers and the equivalent Mallory control. 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 


Depend on Mallory 


for 


Approved Precision Quality 


